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Reliable Direct Sources the Workd Over 


FOR 


VEGETABLE TANNING MATERIALS 


QUEBRACHO 
WATTLE EXTRACT 
WATTLE BARK 
MANGROVE BARK 
MYRABOLAMS & EXTRACT 
VALONEA & EXTRACT 
DIVI Divi 


CUTCH 
SUMAC—LEAF & GROUND 


TARA—PODS & POWDER 
OAKWOOD EXTRACT, Swedish 
LARCHBARK EXTRACT, Swedish 


v 


U.S. of A. Seles Agents for “'N.C.S."" Brand South African Wattle Extract 


U. S. of A. Seles Agents for “SENS” Brand Powdered Valonea Extract 


The Olson Sales Agency 


369 Lexington Avenue, New York 17, N. Y. 


Telephones: 
Cable Address: 2-3733 
LExington 2-3734 


“COROSAGE” eas 





SERVICE... 


1 Leather Chemistry 
...backed by Rohm & Haas Research 


with modern Leather Laboratories 


Our technicall ined | cal lesmic 
in the held h 


n Working 


pecialized 


leather = re il \ tal VOrkKiIn in tl <onn Ww Haa 


Leather L: or years, these s} I in |e 


ithe 

chemistry hav } ved in thi Ol if I itS use 
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jis and its many pro problem he wwledge and experi 
ence gained ov 1 il I mi th I I re tilable 


to you throug 


with a practical Miniature Tannery 


Proce 
brought x1) 
Here 
leather-makinge operation 
\ 
pro 1a 


kind { | i Hem 


pra lic 


with famous Leather Chemicals 


earcn 


Rohm & Haas leather chemicals are world famous 

OROPON —the pioneer enzyme bate, standard of the leather industry 
TAMOL—the dye assist that made pastel colors pract 
LEUKANOL—synthetic tan assist responsible for 


white leather 


OROTAN — synthetic tanning material providing 


ment for natural tannings 


al 
ca 


popular acceptance of 


tself a complete replace 


PRIMAL — leather finishing materials in the form of 


acrylic resins 


aqueous dispersions of 


Whatever your leather problems 
may be, it will pay you to talk 
them over with your Rohm & c for a 


rd ROHM £ HAAS 
COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Haas representative 


/ 





SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 


Operating Plant at Erie, Pa. 





MYRTAN 


7 “Jauning Extract... 


made from the wood of an Australian 
species of the Eucalyptus family. 
It contains both catechol and pyrogal- 


lol tannin, the latter predominating. 
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TYPICAL A.L.C.A. ANALYSIS 


Clarified 
TANNIN 64.34 
NON-TANNIN . 17.14 
INSOLU BLES “ 0.72 
WATER . i2 17.80 


Me 


leather, Myrtan 


iven better 


INDUSTRIAL EXTRACTS LIMITED 


PERTH, WESTERN AUSTRALIA 


For information addre 
FRANK CRYSTAL 


WASHINGTON BLVD... CHICAGO 6, ILLINOIS 
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RIVER PLATE 


CUSTOMERS 
have Product as well as 
Service Dependability 


A busy corner in the Lab where continuous 
experimentation and product control always 
are maintained 


produced to customers’ specification and ship 
ped to their tanneries within 24 hours 


River Plate is always rolling long-distance 
service to tanneries 


Always-ample, balanced inventory is on 
hand to meet tanners’ immediate requirements 


Also Importers of Raw 
Tanning Materials from 
All Over the World 


tHe RIVER PLATE CORPORATION 


Executive Offices: CHRYSLER BUILDING, NEW YORK 17, N. Y 


TANNIN EXTRACT DIVISION 
Sales Office & Plant: 573-589 FERRY ST.,. NEWARK 5. N. J. 


Subsidiary: THE TANNIN CORPORATION of MASS. Office & Plant: Peabody, Mass. 








GIVE VOUR LEATHERS 


GREATER SALES APPEAL 





CHROME 
WHO USE 
THIS —> 


Get these 5 Advantages 


j Ammonium Bicarbonate is a more effective buffering agent than 


any other commonly used neutralizer 


2 Less Ammonium Bicarbonate ts required to raise pHi 


3 Ammonium Bicarbonate diffuses more evenly throughout the 


leather to reduce subseque nt dyeing troubles 


4 Ammonium salts are compl tely volatile at low temperatures 


can be completely dissipated from the leather 


4 Costs are reduced because SOLVAY" Ammonium Bicarbonate is 


now available in LOO-lb. vapor barrier paper bags. 


Send for Test Samples! 
Write the Solvay Office Nearest You 


SOLVAY PROCESS DIVISION 
wer ‘ he ED CHEMICAL & DYE RPORATION 


61 Broadway, New York 6, N. Y 


BRANCH SALE FF es 
OTHER SOLVAY PRODUCTS FOR TANNERS 


Cleansing Soda KX © Snowflake yttals 





ARKOTAN 


Highly efficient tanning assist adaptable for vege- 


table, chrome, alum and formaldehyde tannages. 


Imparts silky grain to the leather with increased roundness 
and improved tensile strength. 


Can be used as a mordant with excellent results on calf, 
side and glove leather. 


A perfect pre-tannage for shearlings. 


Produces a clean, white leather when used in conjunction 


with chrome in the tannage and as a bleach on top. 


information, samples and demonstration upon request 


ARKANSAS COMPANY. 
Newark, \. J. 


Manufacturers of Industrial Chemicals 


for over 50 years 





SYNEKTAN 0-230 
A liquid synthetic tar 
extracts 


SYNEKTAN NPP 
it rade whites anc aste! colors 


plump leather 


produces 


SYNEKTAN NCRP 


er 


ibination with chrome 


1 for better grain 


tore ‘ 
; ; 


TANASOL NCO 


nitar n beads, » use with extracts in the tann 


)< perat r 
TANASOL PW 
f ise with NCO for bleaching 

retanning chrome stock. In 


1 level colors 


and in 


for 


FUNGIZYME BATES 
eat bating 
lity 


of standard, controlled 


BATE A & AS | heep skins and sole leather 


BATE B & BS For furniture leather, side leather and 
lf skir 


BATE C & CS For goat skins 
SULPHONATED OILS Various Bases) 


MONOPOLE OIL For Finishing) 
EMULSIFIERS AND DETERGENTS |! 


t por quest 
ion upon request! 


ih ACOUES WOLF a 


Hh EMECECE Z. Passaic, N3 


Plants in: Clifton, N.J., Carlstadt, N.J., Los Angeles, Calif 





QUEBRACHO EXTRACTS 


“SUPREMO” “LUNA” 
BRAND BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY, NEW YORK 6, N. Y. 


The Only American Manufacturer of Quebracho 
In South America 


FACTORY AT PUERTO PINASCO, PARAGUAY 


INTERNATIONAL 


MANUFACTURERS IMPORTERS 
LIQUID MYRABOLAMS 
QUEBRACHO WATTLE BARK 

EXTRACTS DIVI-DIVI 


VALONIA 
FACTORY eTc 
Staten Island, N.Y 


Harvey J. Boutin & Son Yocum Faust, Limited 


San Francisco, Calif London, Canada 


Gonzalez, Ramirez y Cia The R. J. Vogel Company 
Havona, Cuba Mexico City, Mexico 
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That’s the standing of LEATHER AND SHOES in the tanning industry 


The latest circulation statement shows that LEATHER AND SHOES has 
141% more paid and audited circulation among tanners (audited by the 
Audit Bureau of Circulations). That’s more than double the number of 


paid subscribers of any other magazine. 


But readership is even more important. A recent study revealed that at 


least 3500 top level executives in the tanning industry are reading 


LEATHER AND SHOES. 


Consider the facts: LEATHER AND SHOES 

. does the outstanding job in editorial service. 

. has twice the paid circulation and considerably more readership. 
. carries more than double in advertising volume. 

. does not sell advertising on its front cover. 


. is the industry’s most dynamic business paper. 


An investment in a subscription to LEATHER AND SHOES will 
pay dividends in knowledge—an investment in advertising in LEATHER 
AND SHOES will pay dividends in 


success. If you want more facts, write 
us today. \ 
Wn Shas nies 


LEATHER AND SHOES 
300 W. ADAMS STREET 
CHICAGO 6, ILLINOIS 








Stylizing 
with Calco 
Dyes 


FOR QUALITY SHADES :, es ; acai 
‘or a Tull range of astel and Medium snades on &A 
ON ALL TYPES OF LEATHERS pes of leathers, specify Calcofast Dyes. They’re top 


, Clarity and stability 


resentative will glad] 


‘ > ee | ; 
( aleotast ppl mples and full information on the follow 
alcoti lor jeather or otner dyes i 
| ve sS 1 feat , * foot * range YF « Caleofa 
e leofast Br \ patented) « Caleofast Olive Br 
f ‘ .N | eather Blue 2G 


alcofast eathe i] A « Calcofast Leather Orange RN 

alcofast athe iy N ¢ Cal t Leather Violet 6R 
alcofast Leatl Yellow 2 alcofast Leather Yellow N 
AMERICAN CYANAMID COMPANY rae es 


DYES DEPARTMENT 


BOUND BRO K NEW JERSEY 


n 
‘ _™ 


Symbol! for Quality Dyes 








To 


Prevent 


Spotlage 





OSE..8'( RIZE S| 
as ps of Chick 


housekeeping practice 





" . . . 
Starch and protein finish- 
ing materials provide a fer- 
tile substrate for the growth 


of microorganisms. 


BSM-I1 is an effective 
economical preservative 
providing outstanding 
control with a synergistic 
combination of bacteri- 


cides and fungicides. 


Our representative will give 
technical advice on the most 
efficient solution of your 
microorganism control 


problems. 


BUCKMAN 


Laboratories, Inc. 


Manufacturing Chemists * Memphis 8, Tennessee 


Representatives in Most Countries 


(Gd) MICROORGANISM CONTROL SPECIALISTS 











degreasing assistant 


NONISOL 
210 


Solves tannery problems 


due to insufficient degreasing 


GEIGY DYESTUFFS (9B) pecs nose. 





Barkey Importing Co. is headquarters for 


WATTLE EXTRACTS 


BARKEY is known for 
prompt shipments 
direct from foreign 
ports to any port 
inthe United States 
or Canada... 

in any quantity 

to meet y 


need Bar i | | Importing Co., Inc. 


44 EAST 53RD STREET * NEW YORK 22, N.Y 





KEEPING 

PENETRATION 
WELL UNDER 
CONTROL 


1 in t 
pl molecula 


le vree ot cle liming 


MITE 


thy 


Consult Your Supplier For 
Data On Doing This 


WATTLE MAKES 600d LEATHER 


SOUTH AFRICAN WATTLE EXTRACT MFRS. ASSO. 
Pietermaritzburg, Natal, Union of South Africa 
Ue LU att eed ile 

| 





ATLASOIL 


TANNERY 
"HOUSEHOLD NAMES” (.*, 


topping oil 


Every industry has its famous names. In tanning, 
Atlas, and the products it has developed through 


the years, all are “household names”—respected ATLASENE 


because they represent the finest of their kind and ae 


alkaline 
for their purposes. fatliquor 


How many of those names do you recognize as "old 


friends?" How many of the new ones are you familiar 


with? c20 


for chrome 


Atlas, keeping apace of, and frequently leading the — 
way to, new progress in tanning, brings you the 


products best suited to your needs. 


lt is ao fact that when tanners 


ATLAS 
change to Atlas Fatliquors, few $45 


e for white 
ever change again. 
leather 


REFINERY, INC. 


142 LOCKWOOD STREET ATLAS 
NEWARK 5, N. J. a 


bork and 


resin retan 





ARESVOUU 
VVORRIED 


about your 
supply of 
Chestnut? 


You should 
Know that 


60 up-to-date 
factories 


located in the woodlands 
of France, Waly and Swits 
erland can meet your 
needs thanks to their 
yearly production of over 
2,000,000 bags of pure 


chestnut extracts 


use Light Resistant Chestnut Extract 


Leather tanned with Chestnut Extract does not oxidize, 
does not darken owing to the influence of light, does not 
assume a bad colour on standing. 


NO OTHER TANNIN vegetable or synthetic, 


behaves, in this regard, as well as Chestnut tannin. 


use the Astringent and Adjusted CHESTNUT EXTRACTS from the living trees of Western Europe 








Seothignt c 


LIGHT-FAST 





New leathers will flood the st 

of shades previously availat 

GDC have opened the whole upholstery fiel 
Naphtols and Algosols have conf 

Excellent greens, reds, tans, browns, and 
ratings well above 100 hours. A range and a s 
give a true leather appearance rather than 
The demand for colorful leathers with genuine 
and upholstery industries. The Naphtols, su 
results that tanners have long wanted foi 
information on the uncomplicated application pr 


and fullshade range —please contact 


GENERAL D' 


GENERAL ANILI 
435 HUDSON STRE 


~ 


ea esearch 7 Le 





BOBTON * CHARLOTTE * CHAT 
el ee ed a 
IN CANADA, Cremicar 








oF | 
T LEATHER 





d the showrooms this year... in a range 


available only in textiles. Recent discoveries at 


ery field to real leather uses. Field trials with GDC NX 





ve confirmed the practicality of new application techniques. Sa 
1s, and blues have been achieved with light-fast t 
ind a solidity of shade — previously unknown to leather— .- ; we | 7 


er than the painted, plastic effect obtained in the past. 
genuine leather appearance can now be met by the glove 
tols, supplemented by the Algosols, give the striking 

ited for a leather-congcious public. For complete technical 
tion process or the excellent pastel 


ontact our Technical Department or our nearest sales office. 


DYESTUFF COMPANY 


A SALE i 


ILINE & aie CORPORATION 
TREET o NEW YORK | O NEW YORK 


a ee eT ed CHICAGO * L.O8 ANGELES °* a ek 
PORTLAND. ORE Ld PROVIDENCE bd SAN FRANCISCO 
EMICAL DEVELOPMENTS OF CANADA me MONTREAL 


PHILADELPHIA 


IN CANADA 


PORTLAN 


CHEMICAL © 
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TANNING MATERIALS 
OF ALL DESCRIPTIONS 





“DRITAN” CLARIFIED 
SPRAY DRIED QUEBRACHO BRANDS 
QUEBRACHO “HORSEHEAD”’ 
WATTLE “BESTSOLUBL” 
MYRABOLAMS “REX” 


SOLID QUEBRACHO wae aera 


EXTRACT 

BRANDS 
HODGSON’S 
“SASTRE”’ “HEC.” 
“GRANCHACO” BRAND 
“FORMOSA” WATTLE BARK 
GUARANI” ALL GRADES 


FRENCH CHESTNUT EXTRACT 


PROGIL’S “LION HEAD’ BRAND 
SOLID * POWDERED * SPRAY DRIED 


TANIMEX CORPORATION 


350 FIFTH AVENUE : NEW YORK I, N.Y. 


CABLE ADDRESS TANIMEXCOR TELEPHONE LONGACRE 4-7440, 4-744], 4-744? 





CHATTANOOGA * CHICAGO * LOS ANGELES °* 


IATLAND. OnE A PROVIDENCE . SAN FRANCISC: 


MICAL DEVELOPMENTS OF CANADA “{9 MONTREAL 


“ 





XIX 


ways to get your money’s worth 





when you buy sulfides 


Sodium Sulfide « Sodium Sulfhydrate « Sodium Tetrasulfide 


Before you order another drum, ask yourself, “What do we really want in 
the ilfides we use? 


1. Reliability? When you buy Hooker sulfid 
ke 


you're getting a product 
m ' 


especially for your purpo We'vi cial in Sulfict 
ince 1938 


| 


2. Uniform Purity? You get a better product because it’s made from 


Hooker caustic soda and hydrogen, rigidly controlled through every 


tep of the process 


3. Safe Packaging? You get Hooker flake sulfides only in brand new 


drums, lacquer-lined to prevent iron pickup, and with lid 


la quer d 


to make an airtight seal. A 14-inch opening makes drums easy to 
empty Six lugs hold the lid tight to protect un 1 content 
4. Convenience? You can dissolve Hooker flak ul fick lirectly into 


process in 15 minutes, without stirring—even in cold water and with 
out fear of tron stain. You get a clear solution, free of sediment 
ready for immediate use 


5. Fast Service? You can get Hooker sulfid in a hurry 


need them, direct from a Hooker plant or stock point, or from 


whe nh you 


an 

authorized jobber near you 
These advantages cost no more—can save you a lot. You get them all 
when ou sp cify Hooker ulfice Why not write today for technical 


data and contract information on 


Sodium Sulfide (flake or solid) 
Sodium Tetrasulfide (aqueous solution) 


Sodium Sulfhydrate (flake) 






HOOKER ELECTROCHEMICAL COMPANY 


da 


cuemicas * 
PLASTICS 
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FOREMOST AND FELIAGLE 


PROCESSORS ANO IMPORTERS 


JE 
Extracts 


Ute Ade ks 


Quieseacno 
rom Arge 


IMPORTERS The J YOUNG COMPANY, since 1869, has been the dependable 
ource of supply for Tanning Extracts and Dye Woods for all branches 
f induat eather, silk, wool and synthetic textiles 


Our sh ltechr ans and research facilities are available to help you meet 


MANUFACTURERS _ seurinaividual problems .."to meet your specifications and requirement 


lhere’s no substitute for experience no alternate for the kind of 
facilities provided by the J.S. YOUNG COMPANY 
PROCESSORS our trm hes the reputation, over all these years, for prompt delivery 
et from timor ym our warehouses in Pez dy, Mass., and 
rtank truck 





shipments in any quantity —from barrel to tank caro 
QUEBRACHO e WATTLE BARK e SUMAC e HEMLOCK e DIVI DIVLe 
MYRABOLAM e GAMBIER e CHESTNUT WOOD e LOGWOOD e 
HEMATINE e FUSTIC @e HYPERNIC e OSAGE ORANGE 

We a manufacture the famous CHEMBARK natural tanning extracts 


for the Chemtan ( mpany 


the J. S. YOUNG CO. 


2701-2733 Boston St., Baitimore 24, Maryland 
Branches. PHILADELPHIA + DANVERS MASS + PEABODY MASS + MEW YORK - CHICAGO + MILWAUKEE 








CALCIUM FORMATE TANNAGE 


with Trojan Powder Company’s pure Calcium 
Formate. Some of the advantages are 

Smoothness of the grain, combined with a 

tight break 

Uniformity and speed of tannage 

More efficient use of equipment 

Lower produc tion cost 
Chemtan’s Tannery and Laboratory Trained Men 
are working constantly on improved formulations 
for the application of Calcium Formate and other 
Chemtan products in actual tannery practice. They 
will be glad to share this knowledge with you 


CHEMTAN COMPANY 


PORT WASHINGTON, NEW YORK 


All our facilities are devoted exclusively to 





the tanning tndustry 
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(my, 


9235-C, 


MAGNETIC STIRRING APPARATUS, 
A.H.T. Co. Specification. A compact, 


quiet-running apparatus which utilizes 


i rotating field of magnetic force to in 


duce variable speed stirring 


etther closed or open v« ‘ 


action within 
Now offered 
which will facili 
tate manipulation in some a 


with enclosed rheostat, 


semblies, 


in addition to separate rheostat. 


Stirring is accomplished by means of 
a small magnetized bar 


vhich 1s 
liquid to be irred and 
rotated by magnet 


placed 
which is 
lores applied be 
force consists 


ittached to 


neath the container. ‘Thi 
of a permanent bar magnet 
the haft of an 
mounted in an aluminum housing with 
flat top 4 diameter and 414 
inches high, on cast metal base. ( 
used either on the table or on a support 
rod, attached by mea 


electric motor and 


inches 


in be 


ns of the clamp with 


wivel joint, an exclusive feature of the 
Thomas Stirrer. 
Suitable for any stirring operation 


which involves 1 ml to 1 liter of liquids 
viscosities up to that of a 50 
glycerol solution. Particularly 


ient for use in closed systems. 


with 


conven- 





More and More 
Laboratories 
RELY ON THOMAS 


P. O. BOX 779 


ARTHUR H. 
Ss abvualory Yparalus antl Keeagents 


MAGNETIC STIRRER 


® Swing-out clamp tor 


mounting assemblies 


® With enclosed rheostat 


9235-C. Stirring Apparatus, Magnetic, with 
enclosed rheostat, A.H.T. Co. Specification. 
Rheostat, with graduated dial, is mounted in 
stirrer housing. Complete 
Kel Kr 


the other Pyrex 


with two Stirring 


Bars, iLe., one coated, %-inch long; 


brand glass coated, 1% 
inches long; also cord, plug, and directions 


for use. Power consumption 7 watts; for 
115 volts, 60 cycles, a.c. only 35.25 
9235-G. Ditto, but without Stirring Bars. 
CO oe ceroeeereeororescoeeoeeeeeeeees 31.00 


STIRRING BARS, MAGNETIZED, Kel-F 
Coated, Vacuum Tested, A.H.T. Co. 
Specification, for use with above Magnetic 
Stirrer. Consisting of permanent magnet sealed 
in shell of Kel-F. This noninflammable thermo 
plastic is suitable for use at temperatures to 

200° C, and is unaffected by acids, in 


cluding concentrated hydrofluoric and fuming 


nitric acids, aqua regia and other powerful 
oxidizing agents, concentrated alkalies and 


most organic solvents. 


9235-U7. Stirring Bars, Magnetized, Kel-F 
Coated, as above described. 


Length, in... .+. 7/8 1-5/8 2 
Diameter, in.. 1/4 5/16 5/16 


J 
Each 1.60 2.25 


109 discount in lots of 12 or more, one size 
% 
or assorted 





THOMAS COMPANY 





PHILADELPHIA 5, PA. 
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LEATHER CHEMIST 


Destruction of Tannin During Chemical Debarking 
of Oak Trees 


Rocers and M. L. Haprricu 


INTRODUCTION 


Oak-bark tannin has had, for hundreds of years, the re putation of making 
le ather of high quality Kor economi reasons other materials have replaced 
it to a large extent in recent years, but the re 1s still a conside rable de mand 
for the bark, parti ularly for the produc tion of ble nded tannins \t one time 
oak trees were felled simply for the bark, and the wood was wasted. \t the 
present time the main product iS the wood, used for lumber Ol pulping; the 
bark is a byproduct Ol merely Waste 

When wood is cut for pulp, it 1s generally necessary to remove the bark 
before processing lhe bark is removed with some difhculty unless the trees 

} E 
are cut during the peeling season, which lasts not more than three months 
lt would be advantageous to the yul »wood industry for the bark to he easily 
XR pull 
removed, no matter at what season the tree was cut. For this reason, the re 
has been much practi al experimentation on the use of chemical agents to 


assist debarking (3, 5 [he most successful of these agents is sodium arsenite 


| patents on this process are held by the Armstrong Forest Company, 


Johnsonburg, Pennsylvania, but they have been made available by that 


company, free of charge, for general public use 

Although chemi al de barking is of ad\ antage to the pulp manutacturers, 
there has been some question as to the effect of the treatment on the tannin 
in the bark lo determine this point, the astern Utilization Rese arch 
Bran h has collaborated with two other agencies in tests on he mlock and oak 
barks [he hrst of these tests, carried out on hemloc k bark with the col 
laboration of the Forest Products Research Division of the Michigan ( ollege 
ot Mining and lechnology, has alre ad\ heen described 2 Lhe treatment in 
this test resulted in the loss of more than 30°) of the tannin in the bark 


Lhe present test has been carried out on oak bark in collaboration with the 
Northe astern borest ik xperiment tation of the { nited States Department 
of Agriculture 





DESTRUCTION OF TANNIN 


EXPERiIMENTAI 


| wenty oak trees were s¢ lecte d at the Ke rnow I xperimental Fore st, Parsons, 
West Virginia Lhe trees were numbe re d trom ] to 20; even numbe red trees 


were used as test trees and odd-numbered trees for controls Che trees 
selected were about 14 inches in diameter at stump he ight \ girdle about 
6 inches wide was made with an axe at this he ight on all 20 trees. The bark 
re moved from ea h tree during girdling was collected S¢ parately, all dried, 
and analyzed by the I astern | tilization Research Branch Phe even-num 
bered trees were treated with a 40°), sodium arsenite solution (4 Ib. arsen 
trioxide per gallon painted eve nly and thoroughly ove! the girdled section 

[he ease of bark removal is enhanced by this treatment if the trees are 
allowed to stand for some time before felling. The “‘weathering’’ action 
whi h take s place during this standing pe riod include Ss not only changes duc 
to weather but also those caused by the action of chemicals or mi roorgan 
isms (4 lherefore, after one year’s standing, a second girdle was made im 
mediatel above the first The bark from each of the second girdles was 
collected, dried, and analyzed. Bark samples from girdles 20 feet above the 
hirst girdles were also collected to dete rmine whether the effect ot the treat 
ment was localized or exte nded we i up the body of the tree 

All bark samples were analyzed by the Othcial Methods of the American 
Leathe r ¢ he mists Assoc iation (1 Lhe re sults are shown in lables I and I] 

Analyses of composite samples of the treated and exposed barks showed 
72 ppm. arsenic in the stump-he ight sample and 15 ppm. in the 20-foot 
sample. 


DISCUSSION 


It will be seen from Lable | that In every Case where a tree had been 


girdled and treated with sodium arsenite there Was a large loss of tannin, 


ranging from 41.6 to 59.8°7 of the total tannin, or an average of 52+ 5° 


ag 4a ( 
Lhis ngure 1s considerably higher than the one obtained with hemlock bark 
approximate} 300, It would ippear that the treatment is more destruc 
ive of oak tannin than of hemlock tannin, even after making allowance for 
the fact that the lower tannin content of the oak bark would make any loss 
of tannin higher in proportion 

It will also he seen trom lable | that the results on the bark samples from 
the trees that were girdled but not tre ated with sodium arsenite Vv aried widely, 
ranging from a gain of 8.407 of the original tannin to a loss of 51.2” A pos 
sible explanation of these results may be as follows It seems improbable 
that the small amount of arsenic present in the bark could account for the 
destruction of tannin by chemical action. It is more probable that the greater 
loss of tannin 1s aused by the more rapid killing ot the tree by the treatment, 
thus permitting the subsequent weathering action to have more eftect on 


the bark Where girdling alone was used, the effects were quite variable 
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In some cases the killing of the tree and the subsequent loosening and weath 


ering of the bark may be quite rap d, thus giving a loss of tannin comparable 


to the loss in the treated tree In other cases the bark may remain com 


paratively tight, thus giving less loss of tannin 


In some Cases the loss may 
be so slight as to be more than counterbalanced by 


an increase of tannin, 
probabl due to sé asonal Variations If the 


loss in tannin 1s caused, not by 
chemical effects, but by loosening and 


weathering of the bark, it would 


PALI 





ornel treatment which vould loosen the bark vould like Vist 
n of tannin 
that the loss of nontannins, 59+ 5',, after the arsenic treat 


IS SOM wh it preatel than the loss of tannin L his mcreases thr Appar nt 


of the bark from an average of 1.7 before treatment S./7 attrer 


values for the standard deviations Wn lable | indicate that the 


destruction of tannin and nontannin aftet the arsenite treatment is quite 


On the other hand, the high standard-deviation values for trees 
Vere girdled onl indicates a WV de Variation mn the amount of tannin 


among the sample Ss 


'O-foot le 


CAaAnnNO 
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the Saline | and 2° I hy 


‘ 


might sugyest that the detrimental effect ot 
» 


the sodium arsenite treatment is not so great at the higher le vel, but this 


conclusion cannot be positivel drawn because the validity ot the original 


assumption about the similarit of tannin content at the two le vels may not 


be fully yustihed. Rogers, Calderwood, and Beebe (6) have found that in the 


scrub oak trees of Florida, the tannin content at the top of the trees was 


slightl higher than that at the bottom lf this be also true of these oak trees 


the deterioration alue , estimated inh lable 1] would bye SOE what low, 


perhaps indi dating an approximate] constant tannin loss at all |e vels \t 


the O-foot level as at the stump he ight, there was a mu h wider variation 


among the tannin losses 


ses for the untreated trees than among those wv the 
treated trees 


SUMMARY 


Debarking oak trees girdling and treating with sodium arsenite 


a lo: of about ) tannin in the bark atter we athe ring tor one 


Curdling alone followe | by ub equent weathering results in a change 


in tannin content which may iry trom an &' pain to a 50! loss 


Lhe loose ning of bark irom ck ad trees and subseque nt weathe ring may 


bye the prime cause of tannin lo rather than the nature ot the chemi al used 


If this is the case, modiheation of the process by using other mate rials is not 


promising, because any material vhich vould 


loosen the bark sO that it 
could be removed Cas would destro 


tannin 
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Hide Evaluation 


Lhe impling of ¢ atthe Hides 
for 


| he i! | eathe I Mak ing 


ibstance 


ABSTRACT 


INTRODUCTION 
Lhe ol ecTvive 


of this study was to de velop a method of determining the 
If such 


buyer and the seller of hides could determine 
any lot the 


amount of | athe making substance in a piven pack of steer hides 
a method vere available, the 


exactly the qualit ot 


amount of potential leather and the 
amount of non-leather-making material 


t 
ete 


such aS moisture, prease, manure, 
whi h it conta ned 


Lhe problem ot putting such 


} a method on oa 


sound and practical basis 
becon ; ef entiall one ot sampling the cured hides It 
| 


is necessal t© 
aerermine which area ot a hide 


representative ot the whole hide 


area Contains a percentage ot hice 


Verape hide value lf the 


is that Is 


substance vhich consistent! rr 


percentages ot hide substance found 
itistically predetermined (4 


number of hie 
the quality of a lot with 


respect to total ameart 
ce would be established 


i 


ctions In the h Kperiments 


ired steer hide S 


inche: gure | 1 he nel 


area of each block that 


hone wa anal zed for 
total 1 trogen, | drox 


proline , Mor orrelation coethcients (1 





s, to see whethe I there w as 


substance in a particular 


ge of the substance in the whok 


‘ 


In this way, that area oO 
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most representative of the chemica composition of the 


A as determined } 


I he Z inch x &-inch area 18, Of course, too large fo use as a sample, both 
from an economi and from an ¢ Apecrinmye ntal pomet ot view lf a smaller area 
s to be ised, howe ver, the question arises as to the Variation in the chemi al 
composition whic h ma exist among low ations within thre area Of close to the 

| herefore, in the second series of experiments ection 1] . such a 
Variation Vas studied with samples taken from two lots ot Com 


brine cured steel! hides 


SECTION I 


Experimental methods 


\ 56-inch x 24-inch piece, cut from either side of each of ten experimentall 
brine cured steel hides, as show nin Figure l, Was clipped of excess hau and 
Heshed These Operations remove those portions of the hide which cannot be 
used for le athe making and which are a source of variability that is not of 
interest in this stud | ach piece was cut into 2] blocks ‘-inches x & inches 
\ Z-in h \ inch area trom the edge nearest the backbone ot each blo« k Vas 
,-inch pieces; an aliquot trom each area, composed of a number of 
5 inch pieces chosen at random, was used for each analysis Lhe 
Were kept in plastic freezer bags at LU I until the could be analvzed 


were then thawed and anal zed immediatel 


| vo methods of analysis for hide substance were used, the modihed Dahl 
Ocehler Kieldahl method 6), per cent hide substance 62 x per cent 
K yeldahl nitrogen , and the Neuman Logan colorimetri method tor hydrox 


proline ) 9 per cent collagen ; xX per cent hy dr VY prone 1 he latter 


method, since t does not include the nitrogen of hau albumins, globular 


proteins manure, etc., as “hide substance” vives ver results than those 
obta ned b the K jeldahl method Anal ses tor ash and MMOmstuyre solvent 


d stillation method vith benzene Vere also carried out on ¢ ich atca 


Volat le nitrogen determinations for an inde x of cure were run according 
to the method of Ome / With Hides 1 to , volatile hitrogen analyses 
vere made on each area; since these analyses showed that the fir nve hides 
vere well cured, volatile nitrogen determinations tor Hides 6 to 10 were run 

\rea 7 onl Lhe sample s were analyzed for grease by extraction of the 


ibes with benzene ubseque nt work*® indicated that extraction of grease was 


\ 


incomplete using this method lherefore the results of the grease analyses 


are not pgivel 
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Results and discussion 


Lhe ave rage percentages of volatile hitrogen calculated as percentage ot 
total nitrogen) found in Hides 1 to 10 are: 0.16, 0.16, 0.11, 0.08, 0.06, 0.03, 0.07, 
0.04, 0.08, and 0.04 These figures indicate that each of the hides was well 
cured, as the value 3; for this nitrogen fraction, which IS formed by protein 
degradation are well below the level at which poor cure 1s indi ated 0.30! 


( 


of the total nitrogen 


Ihe results ot the four anal Secs total nitrogen, hydroxyproline, asn, and 


moisture) of the 21 areas of the 10 hides are given in Tables [—I\ 


Mandel and Mann 1) have recentl de veloped the statisti al theor for 
the determination of the best sampling position ina side of leather for the 
measurement of a given propert Ol chemi al constituent [hey have 
shown that that area is best for which there 1s the highest correlation between 
the value for the analysis of the area and the averape value for the analysis 
ovel the vhole sic Ih correlation Con theients obtained are given In the 
form of ranges of equivalent correlation coethcients; correlation coethcients 
bye longing to an one ranype are not significant] different from each other, 


but int detnitel higher or lowe than correlation CO thceients belonging to 


othe r ranpes 


In this study, correlation coethcients were calculated for each area between 
the percentage ot total nitrogen mn that area and the percentage ot total 
nitrogen averaged for the whol side in which that area occurred imilar 
correlation coethcient Vere cal ulated for the h droxyproline, the ash, and 
the moisture determination: Ihe ranges in which correlation coethcients 


ate equivalent Vere like W IS¢ determined for these data 


The results are piven in igure 1, where the range of correlation coethcients 
to which ( ach Arca hye longs is given for each analysis \rea 5 he st reflects 
the averape hide value for all | anal SCS It should be noted that the criterion 
for the choice of the “best” sampling position 1s that it reflects the hide 
average, and not that it equals the hice average Howe ver, it 1s seen trom 


Labl S | 1\ that there is, In general, good agreement between the values 


for \rea ) and for the hide averages This area, then, at approximately 20 


to 28 inches from the root of the tail, on the basis of these data, is the best 


Sal sling yosition for che rite al anal sis in the steel hide 
| | 


SECTION II 


It iS not econome all fea ible nor experimentally desirable fo use a large 
inch x S-inch area from a hide for chemical analysis Therefore, a study 
Was made of the Variation in chemical COMPpPoOsiItion that exists amony low a 
tions within this area or close to the area ince the preatest differences in 


COMPOSITION vould probably occul between that part ot the hide which IS 





HID! EVALUATION 


ickbone and that part w ich is further removed from it, 


vere used for the stud ( th Variation in « he rite al com 


inches from the root of the tail and extending 
backbone corre sponding to \re al and Vicinity 


Vas taken trom Vie t each of two lots of commerciall brine-cured 


steer hides were shi ped frozen from Swift and ¢ ompany, hicago, 


to the Cincinnati iy y in plastic Treezel bags, and Were worked up 


immediate als clipped and fleshed to remove @€Xcess 


ha and flesh ‘ Ss . , and ¢ . each 2 ( S X ineh s, parallel to 


one, W l re ach area trip > Was immediatel Ove! the 
on either sicle ot | , along the two outel 
wo remaining | x S-inch strips from each area (be 


ween 3 and ¢ vere cut mnto inch cubes 


4 


an 
aliquot compose: a number of the cubes chosen at random was used for 
the determination of volatile nitrogen. ach of the other strips (A, B, and 
( vas cut into '4-inch cube i similar aliquot trom eacl strip was used for 
determinatiot of total nitrogen, hydrox proline, ash, and moisture 1 he 

pt in plastic freezer bags at 20°F. until they could be analyzed; 


then tha ved and anal ft d bryyiyie diatel 


Results and discussion 


ot volatile nitrogen showed that acn iT } I Wa well 
he results obtained, which ranged from 0.05 te 2", of the toral 


below the le Ve | mdi ating poor cure 0. 5U"7, of total nitrogen 


ctor analysis of variance of the results of the determinations 
hydroxyproline, ash, and moisture showed that there was 

difference between the strips for either lot (Table \ Phis 
emonstrates that all parts of the S-inch x inch area are chemicall 
thin the limitations of the methods used. The decided significant 
tween the hides that shows up the analysis of variance 1s, 
xpected, since variabilit is always found in biological materia 


urce of thre problem 0 ) Vv; ation percent 


ven in 


oot of the tail and extend cn on either side 
vh h | direct] Oy rit Oot) 4 ot dif 


on trom that imea 
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qVia&re 


ithcient for 


bee made 
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SUMMARY 


With n the limitations of the method used, it can be stated that the area 
of a brine-cured steer hide which is most re presentative of the chemical com 
position of the hide as a whole and is therefore best for sampling is an area 

inches x & inches which ts 20 to 28 inches from the root of the tail and ex 
tends 4 inches on either side of the backbone | rom agreement in the analyse S 
of backbone areas and of areas removed from the backbone, it is concluded 
that an location within this area is suitable Krom practi al considerations, 
a round plug approximately | inch in diametes taken ove! the backbone 


would make the best sample 
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OF VEGETABLE-TANNED LEATHER 


Water Absorption of Vegetable-Tanned Leather 


HUMBERTO GIOVAMBATTISTA and ALBERTO A. GIACOMI 


INTRODUCTION 


Vatel absorption of vegetable tanned le athe is a problem of both 

al and practical interest which has been the subject of numerous 
stigations 

pecimen of ather submerged in water absorbs a certain quantity of 

the maximu quantit absorbed after an immersion period which 

usuall 24 hours gives a value, expressed In pel 


ot the leathers I his value is often conside red a measure 


accompanied by an increase in the ‘volume of 
Same tine the Vatel inside the hbrous structure 


Vatel soluble matertal, which slow] diffuse s into the 


methods to determine water absorption of leather 
established only the increase in weight after a certain 
immersion period lhus, the results were ess than the should be, sinee 
the Vatel solubles eliminated in the course of the test were not taken into 
consideration Other methods do take this elimination into account b 
residue of an aliquot 1) or of the toral liquid used in the 
Vatel absorption can also be determined b establishing the 
ween the initial volume of the liquid and the non-absorbed 

ial V lume, using the ce Vice proposed by Kubelka } 
wards (5) introduced the value of “free water’ as an index of water 


OO (W,- W 
d b the relation | . , where I is tree v ater, 


W 


its weight after 24 hours of immersion 
and rece nditioning l his alu othciall 


Leather Trades’ Chemists, has some characte 











t pl pertie t alue noract ill dot snot } 


| nange on repe ated immersions 
pro ided the we pit of the dt leather used a denominator in the equation 
that define / bree Vatel th imca re oft the 


Wate! absorption Capacit 


of leather independent of the elimination of solubles; in other words, it 1s 
characteristic of the relativel permanent structure of the leather which ts 
not ubrect to } inipe sb the action of wate! 

lhe same author analyzed the results obtained by McKa Ss) on 38 differ 


ent type oft le ather ind found a certain rel tionship between the | 


the alu of the degre of tannage olubl material, and leather substance 
hick sul fahice combined 


V alue and 


tannin \s the degree of tannage increase e 
there is a tendene to reduced ite! absorption, which is attributed to a 
decreased swellu ipacit Qn the other hand, F increases with the content 
of soluble hile it decrease th the increase of leather-substanee 


content 
| d A ard rite rpret these fact i 1 Li ating that a greater content ot ke ather 


ubstancee in pli le tree pac hile a high proportion of solubles implies 
i greater volume of tree space 

Page and Holland (9) a showed that in leather tanned experimentally 
ith wattle extract free iter declines markedly with the degree of tannage 


On the other hand, leather vith the atric legree of tannage but different 


soluble § contents mod hed ( ther | vashing tf hy Incorporating such 


materials a chestnut extract showed little 


iiation in / value 1 he foul d that / declined vhe Nn the wert le athet Was 
rolled 


Mapvnesimimn ilfare or glucose 


\} orp my tests ith kerosene enabled Holland 10 


mnount of wate required to fill rl 


to calculate the 
ve capillaries of LOO g. of leather. He called 


“combined ater’ the difference het 


} 


veen the total water absorbed in 24 
nours and the “Ca villar Watel F 1 | 
| 


e rolling of the leather reduced the value 
ror ¢ ipillar vater but not that for coml ined Vatel Furthermore, the latter 


decreased as thr degree ot fanhnave incre ised, 


vhich confirms the theory that 
tanning is, more than in thing a reducti 


LPOUpPS ot the collagen Holland 1] alse 


ecreases with increased ce gree oft 


on in the number of free lyophili 
» showed that free space in leather 


tannage and that le ather tanned with 
an robalan extract has yreater water resistance than that tanned with other 
tanning materials Lh is attributed to 


a higher degree of tannage obtained 
According to White ind ¢ rughle | : 13 ite! absorption depends upon 
| 


the fre pace im the leather and can be reduced by increasing the amount of 


wate! soluble ol | rolling Lhe part il elimination of solubles increases the 
ipacil to absorb water | ling with soluble matter seems more effective 
than roll ny in reduc ing the al orption and the best results are obtained by 
rolling le ather tt high soluble content 
[his papet is another contribution to the knowledge of the wate! absorption 
process and it IS ITS purpose To gl de turther experiments intended to improve 


that propert \ study of this kind 


particularl interesting in the case of 








VATE ABSORI ION O} VEGETABLE-TANNED LEATHEI 


leather produced in the \rgentine, where sulhted quebracho extract Is used 
almost ex lusivel It cde als w ith th causes of wate absorption n ce limed 
h de A hi h has porn through the entire he ambhouse process, and it} le athe ts 


afte! the Various ste ps ot tanning, oiling, ble «At hing, and rolling 


EXPERIMENTAI 
Preparation of material 


\ rectangulat piece ol hide approximate] 150 x 1.30 m. was cut out of 


a salted cow hide and divided into six Strips, numbered Lto VI (see Figure | 


On each one of these strips, 5U rectangulat areas were marked and stamped 
th identihcation number kach strip | VI Was proc sed eparately, 
and ut the end ot each step ot thre proces ; the pote ( ndicated later On Were 
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cut off, Sé le cting them in suc h aWa as to compensate for possible diffe rences 


in the fibrous structure of the hide 
Lhe treatment described for trip | applies to all the remaining strips, 
except, of course, that the piece numbers are different 


Beamhou Lhe strip Was drum washed, soaked at room temperature 
for 24 hours, and limed with &8©) CaO and 1°) NaS (6007) on the soaked 


hide weight for § to LO days, when the hat slipped off easily \fter unhairing 


and fleshing on the beam and cleaning with water, the strip was delimed 


with NH } until a negative phe nolphthale in test Was obtained, and washed 
with abundant watel \t this Stage, preces es i Ls, 5 and 29 were cut off, 


dried and res rved for later tests collagen 


Tannit The delimed hide was pretanned ina sulhited quebracho liquor, 
the specific gravity of which was increased in five days from 0.5° to 2 36; 
then pieces 2, 6, 11, 17 and 28 were cut off and dried. The remainder of the 
strip was tanned in liquor of 7° Bé for 12 days, when pieces 4, 10, 13, 22 


and 26 we re detac he d | hen the strip was retanne d In an experime ntal drum 


with 15° Bé sulfted quebracho liquor for 24 hours, after which pieces 


15, 19, 23, 24 and 30 were set apart, dried, and reserved 


Bleachw and lhe remainder of the strip was dipped for 
minutes Cac h in ( soda ash solution, 5° oxaln At id solution, and water at 


32°C., repeating the entire treatment. The strip was hung up tor preliminary 


drying, and oiled on the grain side with 27 of a blend of mineral oil and sul 


fonated vegetable oils, dried, and pieces 5, 8, 9, 14, and 20 se parated. 


Rolli [he remaining pieces 3, 12, 16, 21 and 27 were rolled with a com 


mercial rolling machine under a pressure of 20,000 to 25,000 kp 


Krom each ot the LSO pieces thus obtained, specimens were cut tor the 


water absorption tests described later he remainder of each group of five 


preces corresponding to each of the st ps of the process Was used as a com 


posite sample for chemical analysis by the ofhcial A.L.C.A. methods (15 
ce Lables | -VI 


Lhe absorption tests and the determinations ot apparent density were 


carried out on mate rial pre viously conditioned at ¢ 5 t 29 relative humidity 


and 20° +2 °¢ [he results are shown in Tables VII —XII 


Absorption tests 


] \ specimen disk 3 cm in diameter Was conditioned and weighed 








WATER ABSORPTION OF VEGETABLE-TANNED LEATHER 


Lhe specimen was dipped in distilled water at 20°C. for 24 hours, blotted 
with filter papel and weighed in a we ighing bottle f 

The Vatel saturated specimen Was susp nded by a loop ot thin wire 
from one arm of a balance and its weight determined while 


suspended 
in distilled water at 20°C p 


Lhe specimen was dri d, reconditione d and Ww ¢ ighe d 


Lhe following values were calculated 


OW) 

, IF‘ Free water, value adopted by ldwards as a 
measure of watet absorption after a part of the 
solubles of the leather has been removed by 
soaking 
1°,“Water absorption’, the increase in weight of 

100 g. of unsoaked leather, in the water-saturated 

State disregarding the solubles lost during the 

immersion 

“Wate saturated volume’, exterior volume 

of leather saturated with water referred to 100 g 

of unsoaked leathet 


Another specimen of leather cut next to the previous one vas conditioned 
and weighed f 


Lhe specimen was imme rsed in white oil at 20°C until saturation was 


a hie ved }> hours 9 the Nn freed trom surtace oil and weighed 


Ihe oil saturated specimen Was we ighed whale suspe nded in the oil 


Lhe specihe gravity, 6, of white oil was determined at 20°C. and the fol 


lowing values were calculated 


100 


“Oul absor ption”’ 


V’, “Oil-saturated volume’ 


f° and J represent, respectively, the maximum volume of white oil which 


in he absorbe d b 100 g ot le athe f and its exterior volume in the oil Saturat 


ed condition 1” is a measure of the volume of free space in 100 g. of leather 


lf the oil does not alter the exterior volume of the le ather, J must be equal 
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to the volume cal ulated from the specihe gravity ot the leather If this is 
true, then the difference, / / V’, is a measure of the 


mcrease iM the 


exterior volume that 100 gy. ol le ather experiences whe n saturated vith wate! 


I11. Oil absorpt ifter a fin nied 


ind dy? 


With the specimen used in the wate! absorption test | . the weight ot 


which, dried and re conditioned, is Pp, the oil absorption test described in 


11 v\ a5 rep ated 


weight of the pecimen ifter drying and reconditioning 
the specimen saturated with white oil 


the oil Saturate d pecimen suspe nded in O1 
The values ilculated wert 


LOO (4 
volume ot oil absorbed by the leather atter ac vele 
of water immersion and drying, referred to 100 g 
of original leather [his is a measure of the 
“residual porosity” ot the le athe atte losing 


some of its water-soluble material 


VY’, exterior volume of oil-saturated leather under 
the conditions of gf corresponding to 100 g. of 
unsoaked le athe 


lI I ppar ther 


Lhe apparent density, d, ot leather was determined by the mercur dis 


placement method and the exterior volume of 100 g. of leather, 10O0/d, was 


cal ul ite d 


RESULTS AND DISCUSSION 


Lhe ( kpermmental data show that the untanned collagen has a high water! 
absorpt on capacity, while the ol absorption iS negligible Lhe exterior 
volume in the saturated condition, rete rred to LOO gy. of origin il mate rial in 


equilibrium with an atmosphere of 65+ 2°; relative humidity at 20° + 2°C 


is much greater for water than for oil (/ } Assuming that the oil does 
not change the original volume ot collagen, the difference, J J / 


can he t iken as the increase in volume produced by immersion in wate! Phe 


values of V’ are high and similar to those of / The water absorption of 


the collage nm must he conside red as an imbibition phe nomenon accompanied 
b a § velling of its structure, without intervention of capillar phenomena 
\fter a 5-day pre-tanning in liquors of up to 2° Bé, a certain capillary 


porosit becomes evident through the capactit ot le ather to absorb oil, 
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although at the Same time a high watel absorption is re tained Lhe re is only 
a slight difference between F and 4 The difference between these two 
hgures is determined by the fraction of water-soluble matter of leather re 
moved during soaking, which is not taken into account when determining 4”. 
Leathers with such a short pre-tanning show low contents of water solubles, 
and, as would be expected, the influence of the water solubles on the results 


4 


of watel absorption tests 1S very small Phe values ot i are ot the Same 


order as those of 1 9 which is in accordance with that supposition he cx 


pansion in volume / experie need by the leather in water has a lower value 
than in the case ot collage n, a tact whi h must be re late d to the change taking 
place in the nature of the water absorption process whi h, from he ing entire ly 
one ot imbibition by the collagen, now becomes a mixed one in which the capil 


lar \ phe nomena pre dominate 


After 12 days In tanning liquors ot 7 Be, the degree ot tannage is very 
close to the maximum reached in these experiments Furthermore, an in 
crease in water-soluble matter has taken place lhe values of free water 
have not changed greatl from those obtained at th previous stape, while 
those of capillary porosity, 4’, reach a maximum. After a cycle of immersion 
in water and drying, the residual capillary porosity, i exceeds the valu 
of the initial capillary porosity, i. which can be attributed to a gpreatel 
elimination of solubles during the water immersion period. The increase in 
volume, \ / rs suffers another reduction as compared to that ob 
serve d at the previous step, but the value Ss obtaine d no longer change as the 
tanning process continues further It can therefore be assumed that to the 
maximum degree of tannage reached corresponds a maximum of those pro 


perties which make the difference hetween I athe and collagen 


The re-tanning of leather in liquors of 15 Bé for 48 hours modihes its 
combined tannin content only slightly, while it produces a marked mncrease 
in wate! solubles Lhe absorption tests show a reduc tion in the v alues ot 
capillary porosity, 1°, tree water, F, and water absorption, 1 ince the 
reduction of 4° is greater than that of F, the difference between these two 


V alue S increases 


The residual porosity, . iS higher than the original ] All the facts 
just mentione d may be ase ribed to the greater amount ot watet soluble sin the 
leather On the one hand, the accumulation ot soluble S blocks the capillary 
spaces, reducing their total volume; on the other, there must be a greater 
elimination of solubles during the immersion and the result is a greatet 
residual capillary porosity, 1 Sines the values of the exteriol volume, } 
and y > an practh ally equal j y" and at the same time equal to that 
cal ulate d trom the appare nt de nsity, the de duc tion is mace that the Increase 
in exterior volume experienced by le ather through immersion in water 1s 
annulle d on dry ing, vhile an increase d porosity persists duc to the elimination 


ot soluble S and possibl . also, to a hange in the nite rnal structure of le athe ! 
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Afrer bleac hing and oiling, the leather shows a slight increase in the com- 
bined tannin content, accompanied by a decrease in wate solubles and an 


increase in the capillary porosity. 


‘The rolling of the le ather, carried out as in actual practice, produces a 
greater compactness of the fibrous structure, that is, the quantity of fibers 
per unit of volume increases, which implies a reduced volume of free capillary 
spaces. In fact, after rolling, a reduction in capillary absorption values can be 
ve rified as Wwe I as a decrease in the exterior volume of oil saturated leathe r, 


} , and an increase in the apparent density. 


Lhe values of both free water, F, and watel absorption, A ’ diminish in 
parallel, maintaining practically the same difference as existed before rolling. 
This is an additional proof ot the fact that the diffe rence be tween the se two 


values is determined mainly by the amount of solubles eliminated during the 
immersion test. 


As the value of the capillary absorption, A’, is reduced more than that of 
r,t a thought that the reduction in the volume of free spaces brought 
about by rolling 1s partially cancelled by the expansive action ot water. 
More over the increase in the V value can be « xplaine d by the fact that the 
normal increase in volume shown by the leather before rolling Is augmente d 


by the rec uperation of animportant part of the reduction of volume produced 
by rolling. 


In this interpretation of the expe rimental data it has been assumed that 
wate absorption ot collage n is in the nature of a micellar imbibition process 
with marked swelling of the structure, without any important influence of 
capillary phenomena. Phe polar water molecules can combine with the active 
groups of collagen, as has bee n shown among othe rs by Pauling 16 Phe 
behavior is different in the case of non polar liquids, such as white oil, which 
are not unbibe d by the collage n lhe bound wate! has a tenden y to separate 
the constituent structural units of collagen, producing a swelling which, as 
1s known, is influenced by the pH value and the concentration and nature of 
the electrolytes present In contrast to substances such as gum arabu and 
ovalbumin, the swelling ot collage n is limited The fibrous structure of dry 
collagen expands on hydration, but is not destroyed at room temperature, 
it increases in volume but preserves its shape. In this condition the inter 
hbrillary Spaces are occuple d by the water which IS molecularly united 
(bound) with the fibrous structure, and when the water is eliminated on 


drying, the Space it occupied disappears and the material contracts and 
hardens 


lo convert hydrated collagen into leather substance it is necessary to 
eliminate the molecularly bound water without the reduction in volume 


which occurs in the drying. This is possible, if, through the action of the tan 
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ning agent, the bound water is transformed into free water, 1. e., the structure 
is dehydrated despite being saturated with water. In line with current 
theory, the particles of tanning agent combine with the active groups of 
collage n, expe lling the mole ( ule sot bound water, which pass into the condition 


of free water, the exterior volume of the hydrated collagen being preserved 


he behavior of leather on drying is different from that of collagen; free 
water is eliminated, but a porous structure remains which is capable of re 
absorbing either polat liquids, such as water, OF liquids with little or no 


polarity This clearly explains the fact that even a slight tannage, such as 


can be obtained in five days in liquors of 2° Bé, is sufhcient to bring about 
a Capacity for absorbing white oil by capillarity, which does not exist in the 
original collagen. The earlier portions of the tanning agent fixed to the col 
lagen produce the fundamental effect of reducing its Capacity of imbibition 
toward water to a minimum, thus ere ating the basic structure of leather. As 
tanning proceeds the total watel absorption tends to decrease, while the 
capillary absorption first increases and later diminishes when water soluble 8, 
which clog the capillary spaces, accumulate. 


lt is worth mentioning that the first portions of tanning agent fixed are 
those which determine the shrinkage temperature of leather. This is con 
sidered an index for the stability of its structure. 


Admitting that oil absorption obeys capillary phenomena, it can be de 
duced that, in leather with the degree of tannage required in actual practice, 


an important part ot the absorbed watel corresponds to that necessary to 
hill the free capillary spaces 


If a porous structure become S saturated with liquid, the latter exerts a 
pressure against the WW alls ot the pores OF capillari Ss, the value ot which is 
equal to that of the lateral component of the surface tension of the liquid 


If this pressure surpasses the resistance opposed by the structure, it causes 
its expansion, increasing its exterior volume The pressure value, being a 
function of the surface tension of liquid, must be greater for water than for 
oil In fact, the oil saturation does not affect the exterior volume, while wate! 
overcomes the mechani al resistance and produces an increase in volume, 


£ the 


value of which seems to depend upon the degree ot tannage, and 
indirectly, upon the effectiveness of tannage tor the 


collage n structure in 
que stion 


For a piven degree of tannage, } seems to depend upon the hbrous struc 
ture of the original collagen; in Fig. 2 where values of AV are shown for 
different location of pieces Ove! the whole area ot le ather, it can be observed 


that the lowest value s of / correspond to the Tay ations closest to the 


backbone 
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Strip I 


II 


III 


IV 


VI 





TAIL 


Strip III 


IV 


VI 





TAIL 


Rolled leather 


rIGURE 2 Effect of location of pieces on the value of \ 
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lo the increase in volume } corresponds a proportional part, F, ot 
the whol wate! absorption, the value ot whi h can be asce rtained as follows 
I 
I . V, where F is the value re presenting the quantity of wate 
y? 


corre sponding to capillary expansion, 


Finally, another fraction of capillary water is that which corresponds to 
the increase in porosity due to the elimination of solubles The value of this 
fraction 1s determined by the difference between A and <P It 


with the water solubles content of leather. 


increases 


The total quantity ot capillary water 1s there fore composed ot three main 
fractions: water which hills the free spaces that existed in the unsoaked 
leather, that corresponding to the increase in porosity through water expan- 
tion, and that which replaces the water-soluble matter eliminated during the 
immersion period, 1. e., 4 F a 


‘| he diffe rence be tween the total wate! absorbe d, | 9 and the capillary watel 


is a measure of the non-capillary water, 7. The value of / may be regarded as 
a measure of the residual imbibition Capacity ot collagen, which is not sup 
pressed by tanning and which, for a given tanning agent, must be related to 
the degree of tannage reached. In fact, within the inherent limitations of 
the present work, the results of experiments show that the values of / found 
after 12 days of tannage at 7° Bé are practically constant through the sub 
sequent steps of the process which do not modify greatly the degree of tan 
nage. It is possible that, other conditions be ing equal, the value of J may be 
dependent on the nature of the tanning agent which determines its bond 
energy and ability to replace the water molecularly linked to the 


active 
groups of the collagen 
We have to comment on Mitton’s statement (18) that “free water is evi- 


dently a measure of the free spaces present in leather after some of its soluble 
mattel has been re moved by soaking, and as Suc h vives an Indic ation of what 
proportion of the volume consists ot tanned hbers”’ Really the actual mea 
sure of the original free space is 4’ and after the action of water it is 4 
The elimination of soluble S$ 1s not the only action produced by water, as the re 
is also an increase in the exterior volume through expansion of the structure 
This increase in exterior volume is wholly reversible for unrolled leather 
but only partially reversible for rolled le athe r, when part of the compactness 
produced by rolling is annulled Free water is a measure for the total water 
absorption of 100 g. of unsoaked leather and its value is the sum of (a) water 
corre sponding to the volume of free Space as existing in the unsoaked leather, 
A’; (b) water corresponding to the increase in porosity due to solubles elimi 
nated during the Immersion pe riod, A i Water corre sponding to the 
additional porosity created by expansion ot the structure in the saturated 


condition, F; ad the non-« apillary water due to residual imbibition ot the 
collagen, / 
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CONCLUSIONS 


‘The total water absorbed by vegetable-tanned sole leather, after an im- 
mersion long enough to reach saturation, has four main portions: (a) that 
corresponding to the original porosity, (b) that corresponding to the spaces 
created by the elimination of soluble matter, (c) that corresponding to the 
increase in porosity due to the expansion caused by water, (d) that correspond- 


ing to water retained through non-capillary forces (residual imbibition). 


These four portions can be evaluated from the results of tests for meas- 
uring (a) free water; (b) white oil absorption; (c) white oil absorption after 
a cycle of water immersion, drying and reconditioning; (d) the exterior 
volumes of water-saturated and oil-saturated leather. 


Water absorption in untanned collagen is due to molecular imbibition. 
In the earlier stages of tanning a partial modification of the absorption process 
occurs with appearance of capillary phenomena, the importance of which 
increases with the degree of tannage. Tanning is essentially the substitution 
of tannin for part of the molecularly bound water, which is then changed 
into free water and retained in the pores by capillary phenomena. 


The main factors that determine the total water-absorption capacity of 
leather are: (a) the fibrous structure of the leather, which must resist the ex- 
pansive action of water, and which seems to depend on the location in the 
hide, the degree of tannage reac hed and probably the nature of the tanning 
agent; (b) the quantity and solubility of the so-called water-soluble matter; 
and (c) the rolling of the leather which, by increasing the compactness of 


its structure, reduces the volume of free space, an effect which is partially 
annulled through the action of water. 


All efforts to improve the behavior of vegetable-tanned sole leather in rela- 
tion to water must tend toward reduction of the values 4’, 4’ - 4%, AV, 
and J. For this purpose it will be necessary (a) to arrive at a tanning process 
which allows an increase in the degree of tannage, selecting those tanning 
materials which under otherwise equal conditions give a minimum J value; 
(b) to establish the influence of the differences in fbrous structure of the col- 
lagen which correspond to different locations on the hide in order to arrive 
at minimum values of AV’; and (c) to insolubilize the noncombined tannin in 


the capillaries through the use of some tannin-precipitating agents such as 
urotropine, urea formeldehyde, ete. 
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THE LEATHERSELLERS’ COMPANY 
ROYAL CHARTERS 


1372 April 12 (46 Edward III Good men of the ‘Mystery of the Leathersellers” peti 
tioned the Mayor and Aldermen (of London) and obtained an Ordinance against the 
dyeing and selling of certain sorts of leather ‘‘for other than it wa 

1444 August 19 (22 Henry VI First Charter of Incorporation granted to the Compan 
by Henry VI 


1559 June 26 (1 Elizabeth | Charter confirmed by Queen Elizabeth I 
1604 July 24 ? Jarne s | \ new Charter granted b Janne I to the Compan under the 
title of ‘Wardens of the Society of the M tery or Art of the Leathersellers of the 


City ol Londor > being the Charter which now regulate the Cor ipan 


Tanners’ Yearbook (1909 


The peace of great books be for you, 
Stains of pre assed clover leave on page 


Bleach of the light of years held in leather-——Carl Sandburg, For You 
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valuation of Insole Leathers 


Cuartes W. Mann and Epwarp T. STEINER 
Ouar m er Resear ind Development Center 


Vassachu 


ABSTRACT 


ol ilo ty px ol ol ke ither ire pre 
ented 1} { ind treatime lor isole leather include processt uch as the ip 
pl f lf ldel le por d al Wn Its as well a ombination tannage 
() tar esult ere obt ed wit the ce bination chrome evetable tannage which 

istently performed beyond other process« i all the trial An alun egetable tannage 
pre ed ver itis! tor one test but it w insatisfactory in another The formalde 
} le ‘ bl | pr ed ore re tant to cracking than the vegetable tanned 
leathers Variatie ! thie egetable ‘ ere |e effective in improving the qu lit 
of insole leather lhe ce enti 1 che l and ph ical tests of insole leather were not 
closel related to the re Its of the field tr il (ither laboratory test howe | ome promise 
low ree purpose t elect of materials for further study but when used alone 
hey d tp eliabl ‘ f eval 


INTRODUCTION 


Throughout World War II as well as the Korean conflict, one of the least 
durable leather con ponents of military boots proved to be the insole Salvage 
studies conducted to find the principal causes of failure of military items in 
service reve ale d that approximate ly 60%, ot the insoles in salvaged footweatl 
were cracked or broken he degree of deterioration of the insole alone was 
sufhcient in most cases to render the boots unfit for further use. Since a 
dam ged insole forms a weak link between the upper and the sole ot the 
shoe and since insoles are not repairable, a considerable loss ot costly and 


crithe al mate rials 1s unavoidable , even though the rest of the shoe may be in 


rood ( ondition 


Intensive effort on the insol problem began at the end ot World W at Il, 
when the Quartermaster Research and Development Division initiated a 
series of experiments to find more durable tannages or treatments for military 
leather insoles Lhe sole le athe industry cooperated in the production ot 
several experimental lots of insole leather for fabrication into military foot 


weal and valuation under normal he ld conditions. 


This re port reviews the results of that se ries of tests and also summarizes 


the findings of a more recent large-scale evaluation of seventeen lots of in 


sol le ather cle ve loped in the last few years 





EVALUATION OF INSOLE LEATHERS 


1945 FIELD EVALUATION 


The first of the early series of feld evaluations was made in 1945 to deter- 
mine the relative value of six experimental treatments designed to improve 
the wearing qualities of vegetable-tanned leather insoles in service boots. 

Included in the experiment were the following treatments, each of which 
was applied to vegetable-tanned leather in the form of cut insoles 


Lot 1: Insoles dipped in aluminum sulfate solution, dried and treated with 
lanoyl or mineral oil. A few soles were washed in water and dried to remove 


soluble material prior to the alum treatment. 


Lot 2: Insoles treated with Tanoyl or mineral oil with or without pre 


liminary washing in water. 


Lot 3: Alum-retanned insoles, U. 5. Department of Agriculture process 


Lot 4 Chrome-retanned insoles, Reimann patent process. 
tannage of vegetable-tanned cut stock. 


Chrome re 


Lot 5: Chrome-retanned insoles, commercial tannery process Chrome 


retannage of vegetable tanned stock by a commercial tanner 
produced Lot 6 


Same tannetl 


Lot 6: Formaldehyde-retanned insoles, commercial tannery 


process (same 
tanner produced Lot 5 


For the held test the experimental insoles were cross mated in each pai 


of combat boots with untreated ones and issued to soldiers who wore them 
approximately six months under normal field conditions. A few pairs of each 
type were worn on a shoe track for an average distance of 782 miles in an 


accel rated test 


\t the conclusion of the wear period the insoles were examined to determine 
the degree of deterioration, each type of failure being graded on a scale 
ranging from zero for undamaged insole to 100 for insoles showing extreme 


degree of deterioration. The following types of deterioration were noted 


Cracking—-ranging from slight surface cracks to very deep cracks 
Wrinkling—puckering or formation of ridges 

Curling—curling of edges at toe or ball area 

Suckling—-formation of raised, uneven, lumpy areas 


Guttering—formation of a groove in the nailed or stitched area 


Shrinking—decrease in area of the insole 


Cra king is considered to be the most serious type of insole damage The 


other faults listed above are undesirable in that the VY may cause some dis 


comfort to the wearer after reac hing an advanced de gree but they are gene ral 


ly not a direct cause of failure of a shoe. Typical examples of different degrees 


of insole cracking are illustrated in Figure | 
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The results of the examination are summarized in the following table. 
TABLE I 
DEGREE OF DETERIORATION OF WORN INSOLES 


OTHER FAULTS* 


Perhaps the outstanding result shown in Table I is that all six treatments 
were effective in reducing the degree of cracking. The combination chrome- 
vegetable tannage (Lots 4 and 5) was the most effective as this treatment 


reduced cracking to zero, whereas all other insole types showed some degree 


of cracking. The alum retannage (Lot 3) reduced cracking by 77°) and the 

formaldehyde retannage Lot 6) showed a 64%; reduction. The oil treatment 

applied to Lot 2 reduced cracking by 44°), whereas the same oil treatment 

combined with the aluminum sulfate treatment (Lot 1) decreased cracking by 
"7¢ 


only 7%. The relatively low improvement with the aluminum sulfate treat- 


ment as compared to that with the alum retannage shows the importance of 
the appli ation process 


Other insole faults appeared less frequently and their degree was less 
severe than that of cracking. Here again the most effective treatment for re- 
ducing the degree of damage was the chrome retannage The alum re tannage 
ranked next. The formaldehyde retannage was somewhat less effective and 
approximate ly equal to the aluminum sulfate with oil treatment applied to 


Lot 1. The oil treatment alone was least effective in reducing other faults 


A reliable estimate of the reproducibility of the test may be obtained by 
comparing the results for the six lots of untreated vegetable-tanned leather. 
Here the degree of cracking ranged from 33 to 59. Several factors may con 
tribute to this variation. First, there are those uncontrollable variables such 
as the perspiration and other characteristics of different test subjects, indi 
vidual duties, weather conditions, the terrain where each pair of shoes is 
worn, and the extent of wear of ea h pall In addition to these uncontrolled 
sources of variation there are real differences in the wearing qualities of the 


vegetable-tanned leathers as a result of differences in the tannage used in 
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the production of the six lots. All these factors tend to obscure the results 
of field observations. However, their effects were minimized in this experi- 


ment by using a cross-mating plan in which treated and untreated insoles 


of the same basi vegetable tannage were compared directly in the same pair 


of boots. By this procedure each pair provides a comparison of treated and 


untreated leather from the same source for wear under the same held con- 
ditions. 


1947 INSOLE EVALUATION 


A second insole experiment was conducted in 1947 to evaluate two experi- 
mental treatments for vegetable tanned insoles. The treatments were (a) with 
commercial oil and (b) with formaldehyde vapor. The insoles were compared 
with untreated vege table-tanned insoles. As in the previous test, an untreated 
and a treated insole were cross-mated in each pal of combat boots to be 
worn by soldiers in a normal wear test At the conclusion of the wear test the 
insoles were examined for the usual insole failures and the relative degree 
of damage to the insoles in each pair was recorded. The results are summariz- 
ed in Table I] which shows the number of pairs in which each type insole 
gave superior performance 


PABLE Il 
RELATIVE DEGREE OF DAMAGE TO TREATED AND UNTREATED INSOLES 


Treated 





Commercial oil 


Form ilce hyde \ ipor 





It may be observed that the oil-treated insoles were superior to the standard 
vegetable-tanned mates in 69°) of the pairs, whereas the formaldehyde- 
treated insoles were superior to the standard mates in only 43 © of the pairs. 
[he oil treatment, like those in the earlier experiment, produced some im- 
provement in the vegetable-tanned leather but much less than the mineral 
retannages tested previously. ‘The formaldehyde vapor treatment, however, 
proved to be slightly inferior to the formaldehyde retannage reported in 


lable I. 


1951 INSOLE EVALUATION 


\ third experiment was conducted in 1951 to evaluate upper leather 


tanned with a synthetic tanning material. This test afforded another op- 
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portunity to compare chrome-vegetable tanned and straight vegetable- 


tanned insole leather. lhe treated and untreated insoles were cross-mated 


in low quarter shoes which were issued to soldiers for use in the pe rformance 


of their normal duties. Table II] shows the results of the examination of 


134 pairs of the worn insoles at the conclusion of the wear phase. 


rABLE Il 


RELATIVE DEGREE OF DAMAGE OF VEGETABLE-AND CHROME-RETANNED 
INSOLES IN LOW-QUARTER SHOES 


egetable 


As in the earlier tests of service boots, the combination tanned insoles 
showed superior resistance to cracking in the low quarter OF dress shoe 
87°), of the combination-tanned insoles did not crack or did so only to a very 
slight degree, whereas 39%, of the vegetable-tanned insoles cracked slightly 
and 34%, cracked excessively The superiority of the combination-tanned 


insoles is also apparent in each of the minor faults 


‘The investigations described above not only successfully demonstrated the 
possibility of improving the quality of insole leather, but were also instru 
mental in inducing several tanners to change over a substantial part of thei 
production to the combination chrome vegetable tannage This created 
suficient production capacity to enable the Quartermaster to change the 
specification and to adopt the combination chrome vege table tanned insoles 
for military footwear Phe adoption of the chrome vegetable tannage Was a 
big step forward in improving the serviceability of military footwear, but 
there were dithculties remaining to be overcome Not all sole le ather tanners 
had experience with the chrome tannage and few had equipment suitable 
for the purpose Other tanners proposed, as alternatives for military use, 
tannages and treatments they had developed and found to be of superior 
quality for insoles in civilian footwear From the military standpoint another 
important consideration was the fact that both chrome and vege table tannin 
are critical imported materials that are always in short supply in an emer 


gency [he search for satisfactory substitutes for these materials is one of 
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the major tasks ot the Quarts rmaster leather research program. Therefore, 
an experiment was planned to evaluate the newly developed processes and 
to compare various tannages and treatments for insole leather. 

Che principal objective of the experiment was to evaluate as many of the 
proposed tannages and treatments as practicable and at the same time to ob- 
tain needed information on how results would vary for the same general 
type of insole le ather produced by different tanners. The experiment also 
afforded an opportunity for the evaluation of selected chemical and physical 


tests applied in the laboratory to try to determine their reliability for measur- 
ing the durability of insole leather 


TANNAGES AND TREATMENTS 


The tannages and treatments selected for evaluation may be classified in 
three groups with two additional tannages as follows: 


Group C-—Combination chrome-vegetable tannages 


Lot Cc | 


chrome tannage with some vegetable post-tannage added in 
process 


Lot chrome tannage followed by vegetable retannage by a long- 


established commercial process 


Lot C regular vegetable tannage followed by chrome retannage of 


the wet stock in process on crops and bellies 
Lot chrome tannage followed by light vegetable retannage (same 


tanner produced Lot @ 5 


Lot C chrome tannage followed successively by a light vegetable 


retannage and by a special oil treatment (same tanner pro- 


duced Lot C-4) 


regular vegetable tannage followed by a chrome retannage of 
the wet stock in process 


regular vegetable tannage followed by a formaldehyde re- 
tannage 


Group V—Vegetable-tanned leather 


Lot V vegetable-tanned insole leather obtained in regular production 
of military boots 


Lot V vegetable-tanned leather with a special proprietary treatment 
applied to cut insoles 


Lot V vegetable-tanned insole bellies tanned to a relatively high 


degree of tannage (same tanner produced Lot V-6) 
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Lot V-4—vegetable-tanned leather tanned in Germany by a process 


said to be used for leather used in German military boots 


Lot V-5 vegetable-tanned bellies tanned to a relatively low degree of 


tannage (same tanner produced Lot V-7 


Lot \ vegetable-tanned bellies tanned to a relatively low degree 


tannage (same tanner produced Lot V-3) 


Lot V-7 vegetable-tanned bellies tanned to a relatively high degree 


tannage (same tanner produced Lot V-5 


Lot | tanned with IImenite, a mineral containing titanium-iron 


Group \ vegetable-tanned insole leather retanned with alum 


Lot A-l—regular vegetable tannage; cut insole, then retanned with 
alum 


Lot A-2 vegetable tannage followed by retannage with aluminum 


acetate applied in a laboratory 


Lot A-3 regular vegetable tannage, post-tanned with alum as_ bellies 
in process at tannery 


lhe selection of the lots was based on several factors, including the findings 
of previous tests, recommendations from industry, and recommendations 


from members of the Quartermaster Industry Advisory Committee on sole 
leather. 


Chrome and alum retannages were included because of the improvement 
shown by these processes in the earlier tests. Several lots of each type were 


included to permit observation of the variation from tannery to tannery. 


The formaldehyde retannage had shown considerable promise in the 1945 


test and it was also recommended by a research group 1) who deve loped the 


current process. 


Several different processes were included in the vegetable tannage group 
\ special treatment was applied to Lot V-2 which had demonstrated very 
satisfactory serviceability in civilian work and dress shoes. Lot V-4 repre- 
sented typical German insole production with a reputation for excellent 
wear. Lots of high and low degree of tannage were included in order to study 
the effect of the degree of tannage on durability of insole leather. Some 
tanners have expressed the opinion that vegetable tanned leather with 
excellent resistance to deterioration can be produced if it is tanned to the 
optimum degree. 


The Ilmenite tannage represents an experimental lot which had demon- 


strated excellent resistance to deterioration in a widely used laboratory insole 


test (2). Since the basic tanning material is of domestic origin, this process 
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would be of particular interest for military footwear if it proved satisfactory 
in held wear. 


The alum retannages re presented the latest development of this tannage 
which had demonstrated very satisfactory wearing quality in the 1945 test. 


Alum also has an important advantage over chrome in that it is available 
from domestic sources. 


The experimental insoles were fabricated into service shoes, each pall 


having insoles from two different lots. In order to equalize the wear as far 


as practi able each of the experimental types was cross-mated with each 


of the others at least once. For the field-wear phase the shoes were issued to 


soldiers who consistently wore service shoes in the performance ot thei 


duties In order to insure an adequate weal period the shoes were worn 


until at least one of the insoles showed a severe degree of failure or until the 


shoes bee ame unserviceable It was necessary to withdraw some 


shoes 
because of transfer of test subjects or termination of the feld-test phase. 


At the conclusion of the wear period a total of 235 pairs of worn shoes 


were available for final evaluation. The insoles were examined carefully 


for the usual insole faults and failure was recorded as slight, moderate or ex- 
cessive [hese ratings have been converted to a numerical scale, ranging 
from zero for no damage to 100 for severe damage, in order to facilitate 


comparisons with results of the 1945 test reported in Table I. 


As most of the tannages and treatments included in the experiment were 
applied to or combined with a basic vegetable tannage, the average degree 
of cracking of vegetable-tanned leather is used as a basis of comparison. 
The degree of improvement of each lot over the average vegetable tannage 


was calculated as a per cent reduction in cracking by the following formula: 


S-X 
S 


per cent reduction 100 


in which S is the average degree of cracking of all vegetable tannages and X 
is the average degree of cracking of any particular lot. 

The results of the examination of the worn insoles are summarized in 
Table IV in which the average degree of cracking, buckling, curling and 
guttering is shown for each lot. Other minor faults were not tabulated 
because of their infrequent occurrence. 


It is readily apparent that individual lots differed most in the major fault, 
degree of cracking. The values ranged from 1 to 75 indicating very minor and 
infrequent cracking in Lot C-1 and very frequent severe degree of cracking 
in Lot A-3. The degree of curling also varied considerably in different lots, 
ranging from 24 to 64. Guttering showed the least vaiartion from lot to lot, 
ranging only from 2 to 21 
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TABLE IV 


DEGREE OF DAMAGE IN 
VARIOUS TYPES OF INSOLES IN WORN SERVICE SHOES 


[he superiority of the chrome-vegetable tannage was again apparent, 
as in the previous tests, despite the fact that the lots within this group showed 


considerable variation from one tanner to another. Four of the 


SIX chrome 
vege table tannages, Group ae ranked above all others in resistance to crack 
ing The two remaining lots in Group / also ranked above all but three or 
four of the twelve other lots. The average degree of cracking in the group was 


58%, less than that of the ave rage vege table tannage 

[he formaldehyde retannag: ranked above the average vegetable tannage 
in resistance to cracking, the reduction in de gree of cracking he ing twenty °, 
It also ranked approximately equal to one of the chrome vegetable tannages 
and slightly higher than a second one Howe ve r, it may be observed that the 
formaldehyde retanned leather cracked to a somewhat greatet ce gree than 


the two best straight vegetable tanned lots 
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The Ilmenite tannage, Let T, ranked approximately equal to the average 
vegetable tannage in degree of cracking. 

Cracking was most severe in the three lots of alum-retanned leather. 
This finding was unexpected, as the alum retannage reported in Table | had 
proved to be very effective. However, the close agreement in the results on 
leathers from different sources indicates that factors inherent in the current 
method of retanning with alum, and not chance variations, caused the rela- 
tively poor ratings. 

Since tannage factors had been varied in the vegetable-tanned group m 
order to determine their effect on quality, differences in performance were 
expected. ‘The degree of cracking ranged from 22 to 61 within the group. 
The best performance of this particular lot is unexplainable as no information 
is available regarding the tannage, but here the possibility of chance variation 
as the cause of the outstanding result cannot be excluded. 


Lot V-2, treated by a special commercial process, ranked second among 


vegetable tannages with almost one-third less cracking than the average 
vegetable tannage. It also ranked above the formaldehyde retannage and 
the two lowest-ranking chrome-vegetable tannages. This particular process 
has established a reputation for quality within the industry which appears 
to be justihed by the test results. ‘The four lots prepared to determine the 
effect of a high or low degree of tannage on the quality of insole leather 
produced conflicting results. Lot V-3, representing the higher degree of tan- 
nage, proved to be somewhat more durable than the corresponding lot, 
V-6, of a lower degree of tannage, whereas Lot V-7, representing a high 
degree of tannage produced by another tanner, proved to be less durable 
than the corresponding lot, V-5, of a lower degree of tannage. The hndings 
indicated that the degree of tannage may be overshadowed by other factors 
in its influence on the quality of insole leather. Since the best of the four lots, 
V-3, ranked only slightly higher than the average vegetable tannage and far 
below many other lots, a change in the degree ot tannage shows relatively 
little promise as a means of improving insole quality. 

The vegetable tanned leather produced by the German process, Lot V-4, 
proved to be no more resistant to crac king than the average vegetable tannage 
produced in this country 

Of the minor faults shown in the table, only curling occurred frequently 
and to a high degree. The average degree of curling was approximately 
equal to that of crac king, although the latter is considered to be a far more 
serious insole fault. Other minor faults occurred much less frequently and 


the degree of failure was generally much less severe than in the case of curling 
and cracking. 


COMFORT CHARACTERISTICS 


The insole leathers were further evaluated for their effect on foot comfort, 


including characteristics such as heating, sweating, and drawing of the feet. 





EVALUATION OF INSOLE LEATHERS 315 


[his was done by questioning each wearer several times during the course 
of the test with regard to the relative comfort of his left and right shoes. 
Most of the test subjects indicated no difference in comfort of the two insoles. 
Although many wearers found the heavily greased insoles, Lot C-5, less satis- 
factory than others, the analysis of the data from all questionaires indicated 
that differences among the lots were not signihcant It was concluded that 


all the insole types were satisfactory with regard to comfort 


LABORATORY TESTS 


Samples of each lot of insole leather, except V-1, were available for chemical 
tests. The conventional analyses were made on the leather in an attempt to 
reveal some relationship between composition and durability It was thought 
that a knowledge of the composition might be helpful in explaining differences 
in performance among the different types of leather as well as within the 
tannage groups. The results of the analyses are shown in Table V. 


TABLE V 


CHEMICAL PROPERTIES OF INSOLI 


Measure ments of phys al properties were also made on all the lots ( xcept 


1 and V-4 in a further attempt to find a significant relationship between 
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The results of the physical tests are shown 











LTABLE VI 
PHYSICAL PROPERTIES OF INSOLE LEATHERS 
K ff 
Le i r Burst rink 
I 0 l trengt erat 
Lot Ker m Ib ( 
C-1 0.7% 13 171 1310 95 
(-2 0.77 11 160 1490 90 
C-3 Q 87 2 117 1330 108 
( { 0 x )4 170 1250 96 
( ) 0 90 64 154 730 OX 
(—~6 0 &® 6 14 1400 86 
| 0.76 bs 1X4 1280 72 
V-2 0.84 $5 137 1470 74 
V-3 0.91 51 132 1740 4 
\ 0.92 7% 126 16340 RQ) 
V—6 92 65 144 1660 i9 
V-7 0.7% 44 123 1540 74 
| 0 5 74 12 1390 66 
\-1 0.90 15 183 1460 90 
) 0.90 V7 139 930 108 
\.3 O&O i4 147 1350 91 
| Feder KK-L-31la r, Met ls of Szmpling and Test 


lanners and leather processers working with treatments for improving the 


durability of insole leather have been handicapped by the lack of suitable 


laboratory methods of evaluating their products. Field tests obviously are 


too time-consuming and expensive for this purpose. In attempting to solve 
this problem numerous investigators have devised laboratory procedures 
and apparatus for testing insole leather based upon treatments simulating 
the chemical and mechanical action involved in the normal wearing process. 
The objective has been to provide a measure of the relative durability or 
resistance to deterioration of various types of leather or at least to serve as a 
screening method for the selection of the more promising types for further 
evaluation, In view of the complexity of the insole deterioration process 
and our limited knowledge on the subject, it is not surprising that few of the 


laboratory tests have shown suthcient promise to be used beyond preliminary 
trials. 
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Lhe current held-weat test afforded an opportunity to ¢ valuate a typical 


laboratory insole test method. Lhe lanners’ Council Rese arch Laboratory 


which developed this particular test 2) cooperated by applying it to the 


experime ntal lots ot insole leather Several well known de structive tactors 


are combined in the process, including flexing action under pressure, wetting 
with an artificial perspiration solution containing a relatively high concen 


tration of urea, and oven drying, the cycle being repeated several times in 


order to produce cracking. An arbitrary rating of 100 was assigned to typical 


vegetable-tanned leathers, higher values indicating greater resistance to 


crac king under the same test conditions 


Preliminary experiments were also conducted in the Quartermaster Leather 
Laboratory in an attempt to devise a simple procedure for degrading insole 


le ather in a manne! similar to that observed in service Since resistance to 


cracking in service did not appear to be closely related to any of the usual 
chemical and physical properties, it see med logic al to base new methods on 


treatments known to be effective in attacking leather fbers. One of the 


well-known denaturing agents for proteins is potassiuin thiocyanate Phere 


PABLE VII 


INSOLE CRACKINESS AS JUDGED BY FIELD AND LABORATORY TI 


M'ARTERM rik rt l 
I l \ | Lr 
coe KS¢ . I) 

| ( I 10” ¢ 
I K Kat Kk Kk K 

( | 1 OM) 5} 0 a] 
( } j 220 0 0 0 
( 4 10 17 l 0 0 
( } 16 220 () i) ‘) 
( 5 47 IO Y) ) | 
(-— 1 140 0 0 0 
| 6 200 ) ] 2 
V-—2 4] 120 0 0 0 
V-3 1) 100 ; ; 
V-5 l 100 0 ] ) 
V-6 100 ; , 
V-7 61 100 , ) 

| 16 400 3 0 j 
A-] r 1340 0 4 
\ 190) j 
\ 130 
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fore 10% aqueous solutions of this salt were used in wetting small strips of 
unworn insoles, side by side with strips wetted by water alone. The latter 
simply indicated the extent of migration of water solubles toward the grain 
surface. [The specimens were soaked and dried twice, each cycle consisting of 
an overnight soak followed by a 48-hour drying period. Soakings were carried 
out at room temperature; dryings, in an incubator oven at about 40°C. The 
effect of heat alone was determined on non-wetted Strips by heating in a 


mechanical convection-type oven at 100°C. for two hours. 


After treatment applications, the specimens were rated in accordance 
with their ability to withstand bending, grain out, through an angle of 180 
An arbitrarily selected scoring system was used to indicate cracking, as fol- 


lows: none—Q; very slight—1; slight—-2; moderately severe—3; severe—4. 
£ £ 


The results of the laboratory tests are prese nted in Table VII together 
with the held-test ratings for degree of crackiness. 


DISCUSSION OF LABORATORY TESTS 


\ study of the results of chemical analysis in Table V was somewhat 
disappointing in that it did not reveal a significant trend in the concentra 
tion of any component that might explain the difference in the performance of 
the various lots. However, the results do indicate certain trends and provide 


other specihc information that may be of value as a guide in the production 
of superior-quality leather. 


The most durable lot in the entire test, as judged by resistance to crac king, 
is Lot C-1 of the chrome-retanned group. This lot differs from other tannages 
in this group in its low concentration of oil and relatively low degree of vege- 
table tannage The chloroform extract is less than one ‘ ( whi h, contrary to 


common belief, indicates that only a relatively small amount of oil is neces- 


sary for lubricating the fibers of insole leather. Lots C-4 and C-5 have even 


lower degrees of tannage, but both of these lots are practically straight chrome- 
tanned leather. The relative pe rformance of these lots seems to indicate a 
beneficial effect of a moderate degree of vegetable tannage. However, the 
relatively high degree ot tannage of the lower-ranked lots in the chrome- 
retan group as we Il as in the vegetable and alum-vegetable groups indicates 
that an overtannage should be avoided. 


Low water-solubles values appear to be closely related to resistance to 
crac king. It may be observed also that the water-soluble content of the best 
vegetable tanned lot, V-2, is lower than all others within that group. The 
significant factor in explaining this trend may be the tendency of excess 
water-soluble materials to migrate to the grain surface during the normal 


wetting and drying cycle in service, thus causing crackiness of the grain 


layer. 
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Uh 


combination chrome-vegetable tannage group is not readily apparent. Lot 
C-5 contains very little vegetable tannin but it differs most from all the other 
lots in its very high grease conrent (30.2°/ 


relatively poor performance of the two lowest-ranking lots in the 


Although a high grease content 
might be expected to coat the fibers and protect them from the degrading 


ef ct of perspiration this wate r-repellent property may have just the opposite 


effect on the insole. It is possible that the grease reduces the absorptive 


capacity of may fibers, thereby forcing the unprotected fibers to aborbs a 
disproportionate share of the foot perspiration. On the other hand, the poor 
performance of Lot C-6 may be due to the relatively high degree of tannage 

This lot has the highest ratio of chrome oxide to hide substance as well as 
the highest degree of tannage It also has a very low pH value , well below the 
accepted level. High acidity, which is known to cause poor storageability, 
may contribute to deterioration in the normal wearing process. The Ilmenite 
tanned leather is characterized by a high metal-oxide-to-hide-substance 
ratio as well as a very low pH value 


The alum-retanned leathers vary among themselves in composition es 
pecially in the ratio of aluminum oxide to hide substance and in water-solubles 
values. Howe ver, the only apparent clue to the ir poor performance may he 
in the relatively high degree of tannage of all three lots. 


Of the selected physical properties of insole leather reported in Table V1, 


density and bursting strength show as much variation within tannage groups 


as from one group to another. ‘There are no consistent trends that can be 


related to resistance to cracking. Shrinkage-temperature values obviously 
are closely related to the type of tannage but the shrinkage temperature does 
not appear to be related to insole quality. The one physical property that 
seems to show the closest relationship to durability in service is stiffness. 
The trend is readily apparent in the relative stiffness factors within the 
chrome vegetable tannage group. Furthermore, the six lots ranked highe st 
in the feld evaluation, C-1, C-2, C-3, C-4, V-2, and F, all 


have relative 
stiffness factors of 35 or less. With the exception of Lot A-1 all the remaining 


lots have much higher values It seems logic al that a flexible insole, and 


espe tially one that retains its flexibility in use, should have greater resistance 
to cracking than a stiffer one 


For a comparison of the field-wear test with the results of the Tanners’ 
Coun il Laboratory insole test method, ‘| able \ | may he consulted By both 
methods, the chrome-retanned lots as a group are rated much higher than 
the ave rage straight vegetable tannage In the TCL test the Ilmenite tannage 
and, to a lesser de pree, retannages with formaldehyde and with alum appeal 
superior to the vegetable tannages, whereas in resistance to crac king in the 


held test the formaldehyde retanned lot was some what better than, the 


IlImenite tannage approximately equal to, and the alum retannage much 
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worse than, the average vegetable tannage. The TCL ratings within tannage 
groups also show not too good a correlation with the feld-test ratings. For 
instance, in the chrome-retanned group the highest TCL test rating was 
220 for Lots C-2, C-4, and C-5. These lots were rated second, fourth and 
hfth respectively in the field-wear test. In the vegetable-tanned group, Lots 
V-3 through V-7 showed the same TCL rating whereas the field-wear ratings 
varied considerably within the group. In the alum-retanned group, Lot A-2 
was rated much higher than the others in the TCL test, whereas only slight 


differences were observed in the held-test ratings. 


It is apparent that these TCL laboratory ratings are not entirely satis- 


factory as a means of predicting the performance of insole leathers under 


held conditions. Guided only by these laboratory results the experimenter 


might spend much time and effort on some unsatisfactory processes and 
possibly dismiss other treatments of more real promise. 


Table VII also shows hgures obtained in the three OM Laboratory tests 
which undoubtedly show a close relationship to the results of the held test. 
The chrome-vegetable tannages exhibited only two cases of slight crackiness 
in the entire group of six lots. The formaldehyde retannage showed greater 
resistance to cracking than most of the vegetable tannages in these evalua- 
tions. The top-ranking vegetable tannage also resisted crackiness in all the 
laboratory tests. The Ilmenite tannage cracked badly in two of the three 
laboratory tests. [wo of the three alum retannages cracked badly in all the 
laboratory tests, the remaining lot crac king badly in the drying test and mo- 
derately in one of the wet-dry tests. 


Although the Quartermaster tests proved to be generally satisfactory 
as a means of classifying the tannage groups, they were not sufhcienctly 
destructive to break down the lower-ranked chrome-vegetable tannages. 
It is apparent that these tests comprise a signihcant number of, but not all, 
the factors that affect the wear of insole leather and that further efforts are 


needed to develop an adequate screening method for evaluating insoles. 
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Brief Biographies of Our Contributors 


Ciarence W. Beese—See the May issue of the Journal for his biography. 


Dr. Ciara Deasy holds the Ernest Griess Fellowship and is Associate 
Professor of Basic Science in Tanning Research at the University of Cin- 
cinnati where she completed both her undergraduate and postgraduate work. 
She has taught at Oberlin College and Temple University Medical School, 
and carried out research on proteins at the University of Illinois and at 


California Institute of Technology. This is her twenty-seventh scientific 
publication. 


Dr. Atperto A. GiAcomi, a graduate of the National University of La 
Plata, Argentina, is now a member of the faculty at that institution as well 
as being a chemist in the Leather Section of the Laboratorio de Ensayo de 
Materiales e Investigaciones Tecnologicas (LEMIT) of the Province of 
Buenos tres. 


Dr. Humperto GiovaMBATTIsTA, like Dr. Giacomi both a graduate and 
faculty member of the National University of La Plata, is Chief Chemist of 
the Leather Section of LEMIT. He is also secretary of the Leather Committee 
of the Instituto Argentino de Racionalizacién de Materiales (IRAM),. 


Mrs. Muriet L. Happicnu received her B. A. degree with a major in Chem- 
istry and minor in Biology from Beaver College, Jenkintown, Pennsylvania 
in May, 1944. She has been employed. at the Eastern Utilization Research 


Branch of the United States Department of Agriculture in research on tanning 
materials and processes since shortly after graduation. 


Cuarces W. Mann, a frequent contributor to this Journal, is a graduate of 
George Washington University. In 1941 he began working for the U. S. De- 
partment of Agriculture on hides, tanning materials and leather. Five years 
later he joined the staff of the Bureau of Standards where he worked for two 
years on the properties of leather, with emphasis on military leathers. In 
1948 he joined the Quartermaster Research and Development Division as 
head of the Leather Section; now he is Chief of the Leather Technology 
Laboratory, Quartermaster Research and Development Command. 


Jerome S. RoGers—See the May issue of the Journal for his biography. 
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Frep C. Simmons, Specialist in Logging and Primary Processing of Wood 
at the Northeastern Forest Experiment Station, Forest Service, U. S. De- 
partment of Agriculture, is a graduate of the Cornell and Yale Schools of 
Forestry. Employed by the U. S. Forest Service since 1933, he has written 
more than a hundred technical papers and articles as well as Northeastern 
Loggers’ Handbook (USDA Handbook No. 6) and Logging Farm Wood Crops 
(USDA Farmers’ Bulletin 2090). He is currently Chairman of the Committee 
on Logging and Milling of the national Forest Products Research Society, 
Vice-President of the Northeastern Wood Utilization Council, Logging 
Engineering Editor of the magazine, The Northeastern Logger, and Advisor 


to the Panel on Forestry Equipment of The Food and Agriculture Organiza- 
tion of the United Nations. 


Epwarp T. Sreiner joined the U. S. Department of Agriculture soon after 
his graduation from George Washington University, thus beginning a pro- 


fessional career devoted to government service. Later he transferred to the 
Bureau of Standards and then to the Quartermaster Corps where he is now 


Section Chief of Military Leather Stability Studies in the Leather Technology 
Laboratory. 


DEAD SEA SCROLLS SET A PROBLEM FOR LEATHER SCIENTISTS 


Leeds University scientists are to try to reproduce parchment of the same kind as that 


on which the recently-discovered Dead Sea scrolls were written. Fragments found in the 


same cave as the scrolls, estimated to be between 2,000 and 2,100 years old, were sent to 
the University with a request that efforts be made to discover the type of animal the skins 
came from and methods used for tanning 


Professor Donald Burton, head of the Leather Industries Department, said, ‘So far two 


interesting points have emerged. The first is that one of the pieces is of fawn-coloured 


parchment which appears to have been treated with tanning matters one gets from the 


bark of trees. The second is a possibility which we are investigating—that preservation 


has been effected in some way by the salts in which the Dead Sea is so rich.” 


The Leather World, March 8, 1956 


In the 15th century civil and ecclesiastical authorities strove in vain tocurb the fashion of 


pointed shoes. The English Parliament in 1464 agreed to a royal edict restricting the points 


of shoes to a length of two inches. Wearers of shoes exceeding this limit were to be fined 


20 shillings and subject to the anathema of the Church. In France wearers of these shoes 


were subject to a heavy fine and excommunicated from the Church 





ALCA NEWS 


ALCA NEWS 


Proceedings, Reports, Notices and News 
of the 
AMERICAN LEATHER CHEMISTS ASSOCIATION 


OFFICERS 


President—E. 5. Fuinn, the Mead Corporation, 
Chillicothe, Ohio 


President-Elect—E. B. Tuorstensen, 5. B. Secretary-Treasurer—F reo O'FLAneRtY, De- 
Foot Tanning Company, Red Wing, partment of Leather Research, Univer- 


Minnesota sity of Cincinnati, Cincinnati 21, Ohio 


Couneil 


Miern Magser, United Shoe Machinery Dominic Meo, Jnr., Salem Oil and Grease 


Corporation, Research Division, Balch Company, Salem, Massachusetts 
Street, Beverly, Massachusetts 


E. D. Compton, Eagle-Ottawa Leather Co., Rospert Srupsinas, Div. of Leather Technol- 
Grand Haven, Mich ogy, Lehigh University, Bethlehem, Pa 


Rosert G. Weipon, Seton Leather Co 
Newark 4, N. J 


PAST PRESIDENTS OF THE A, L. C 


G. A. Kerr, W. H. Teas, H. C. Reep, J. H. Yocum, F. H. Smauyi, H. T. Wiison, J. H. Roseece, 
F. P. Vercen, W. K. Avsop, L. E. Levi, C. R. Oserrect, R. W. Gairrira, C. C. Smoor, UI, 
J. S. Rocers, Luoyp BaLperstron, J. A. Witson, R. W. Frey, G. D. McLaventn, Frep 
O'Fianerty, A. C. Orrumann, H. B. Merny, V. J. Miesex, J. H. Hicusercer, Dean 
WituiaMs, T. F. Opertanver, A. H. Winnerm, R. M. Koprennoerer, H. G. Turn ey 


Notice To AuTHORS 


Authors are requested to introduce each paper submitted to the Journal 
by an abstract of the article. Articles should also be accompanied by a brief 


biography of the author(s) for inclusion in “Life Lines”, a new feature in the 


Journal. Unnecessary correspondence will also be avoided if a notation is 
attached to the copy indicating where the author desires galley proofs to be 
sent. 
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“*SHAVINGS” 


The editors contemplate introducing in the Journal a new feature to be en- 
I £ 

titled either “Shavings” or “Trimmings” and to include personal news of a 

professional nature about members of the Association. Considered appropri- 


ate for such a section is news concerning transfers, promotions, retirements, 
honors (civic or professional), writings, speeches, etc. Members are urgently 
invited to submit items of this kind about themselves or fellow members 
to the Managing Editor. Examples of suitable news are the items below. 


Dr. Harry F. Lewis, Vice-President and Dean of the Institute of Paper 
Chemistry, Appleton, Wisconsin, has been awarded the 1956 Gold Medal of 
the Technical Association of the Pulp and Paper Industry. This medal, 
hrst bestowed in 1928, honors “those whose achievements have definitely 
contributed to the technical progress of the pulp, paper, and paperboard 


industries.”” An account of Dr. Lewis’ distinguished career appeared in Chem- 
ical & Engineering News, March 12, 1956. 


Herbert L. Ellison, B. D. Eisendrath Memorial Laboratory, Racine, 


Wisconsin, is Chairman-Elect of the Milwaukee Section of the American 
Chemical Society. 


Six leather engineering students at Lowell Technological Institute have 
been awarded scholarships, by vote of the Institute’s scholarship committee. 
These scholarships are: one of $500 and two of $250 awarded by the New 
England Tanners’ Club, one of $500 (Rohm & Haas Co.), one of $250 (Salem 
Oil and Grease Co.), and one of $150 awarded by the Institute itself. 


ry what you will, there’s nothing like leather—Anon., quoted in Bartlett's Familiar 
VOuolations 


Is not this a lamentable thing, that of the skin of an innocent lamb should be made 
parchment? that parchment, being scribbled o'er, should undo a man? Some say the bee 
stings: but I say, ‘tis the bee's wax.—Shakespeare, 1] Henry VI, Act IV, Sc. 2 
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Synthetic Fatliquors for Leather. W. Pense. Das Leder, 7, 29 (1956).—The faults of 
natural oils and fats are pointed out. Mineral oils can be made to combine with wet leather 
by introduction of chlorine. Branched chain hydrocarbons form unstable compounds that 
give off hydrochloric acid during storage, but straight chain compounds, such as those 
formed by the Fischer-Tropsch synthesis, are satisfactory. The Cus and CisHs hydro- 
carbons are rather fluid and volatile; the first requires 50% or more of chlorine and the 


second over 40% to increase viscosity and lower volatility appreciably. Specific gravity 


increases uniformly as the chlorine content of the hydrocarbon increases and is therefore 


a good method for controlling the degree of chlorination. Emulsifiability is best if the 
specific gravity of the oil is near 1. Viscosity also increases as the chlorine content in- 
creases but the increase is not linear. Hard paraffins, slightly chlorinated, contain no 
crystalline components and therefore will not form fat spew as does tallow. Immergans 
(sulfochlorinated hydrocarbons) if used as fatliquors produce leather that absorbs too much 
water. The wetting power can be depressed and emulsifiability retained by condensing them 
with a product having a terminal sulfo or carboxyl group. Such condensed sompounds are, 
as examples, glycocollid, R-SOoNH-CHsCOONa and taurid, R-SOs-NH-CH,SO,Na, If the 
hydrophobic part of the molecule (hydrocarbon chain) is short it will penetrate and produce 
leather with a dry feel. If the chain is long more of the oil will be retained in the surface 


layers. A great variety of products can be made by varying the hydrophobic or the hydro- 


philic parts of the molecule. LDC, 


The Use of Microchemistry in the Leather Field. Ul. The Microcarbide Method 
for the Determination of Moisture in Chemical Investigations in Tanning. G. 
Gorbach and R. Nowak. Das Leder, 6, 221 (1955). (See JALCA, 50, 616).—The follow 
ing microcarbide method for moisture in leather is rapid and convenient, gives less variable 
results than the official method, and permits a simple sampling procedure, The apparatus 
consists of a microburet, a leveling vessel attached to the bottom of the buret by heavy 
rubber tubing, a reaction vessel, and a rétort-like vessel for the calcium carbide. The reac 


tion vessel is a small tube with a capacity of about 5 ml. attached by a ground-glass joint 


to a capillary tube that leads to the top of the buret. The retort-shaped vessel is attached 
through a ground-glass joint to a side arm on the capillary tube and is rotated to discharge 
the calcium carbide into the reaction vessel. The capillary tube is broken and connected 
with rubber tubing at one point so the reaction vessel can be shaken, At the top of the 
buret there is a two-way stopcock for adjusting the apparatus to atmospheric pressure. The 
upper portion of the buret, with a capacity of 5 ml., is graduated in 0.02 ml. divisions and 
the lower portion, with a capacity of 25-50 ml., in 0.1 mil. divisions. Also at the top of the 
buret is a 10-ml. bulb that can be used if necessary for samples high in moisture. After 
mixing the carbide and sample, the reaction vessel is heated on a Gorbach universal heating 
block at 100-105°. Before adding the carbide the apparatus must be tested to be sure it is 
absolutely gas-tight. A carbide value must be determined, which includes the apparatus 
content. The theoretical amount of water required to liberate 1 ml. of acetylene 
pure calcium carbide is 1.6205 mg., but on an average 1.8 mg. will be 


from 
required because of 
impurities in the carbide. The best standard is ammonium oxalate monohydrate (H,O 
12.65%). Determine the carbide value as follows: Weigh accurately approximately 50 mg. 
of ammonium oxalate into the reaction vessel and attach the latter to the capillary tube 
Fill the carbide vessel with pulverized carbide and attach it. Raise the leveling vessel to 
test if the apparatus is gas-tight; the mercury in the buret should not rise. Open the stop- 
cock and adjust the meniscus to zero. Turn the carbide vessel to add carbide (three-to fourfold 


amount) and mix it with the oxalate by tapping the reaction tube, Heat at 110° until 
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the reaction is complete and the meniscus no longer moves (about 5 min.), remove the 
heater, allow to cool for 10 min., adjust leveling vessel, and read the volume of acetylene. 
Determinations are carried out in the same manner. Heating to 105° is necessary to break 
up the calcium hydroxide hull which forms. Samples should weigh between 50 and 100 
mg. and can best be weighed out in the reaction vessel after it has been provided with a 
cap. Microchemical weighing is not necessary. The moisture content of the sample and the 
carbide value can each be determined from the formula: 


cy 
Moisture, % V5 


10 S (1-at) 760 


where C is the carbide value in mg.; V, the volume of acetylene in ml.; B, the barometer 
reading in mm.; S, the sample in grams; a, the gas expansion coefficient (1/273); and t, the 
temperature in °C. Reproducibility was checked by cutting 9 disks, 3 mm. in diameter, 
from each of two 10X10 cm. squares of leather. Each disk was rapidly cut into small pieces, 
weighed, and analyzed. The moisture values for leather A were 14.35~14.46 for the carbide 
method and 14.31-14.40 for oven-drying; corresponding values for leather B were 15.10 
15.20 and 15.086-15.21. A large number of samples were analyzed by 3 methods and, in 
general, the agreement between the carbide, the oven-drying and the xylene methods was 
good, For sole leather containing 2% of oil, about 90% of which was unsaponifiable 
mineral oil, the oven-drying method gave somewhat lower values than the carbide and 
xylene methods because of oxidation of the oil during drying. For harness leather containing 
6-8% fat (45-50% saponifiable) oven-drying gave slightly higher moisture values than the 
other two methods because of volatilization of oil. When this leather was split into three 
layers, the higher results were found only for the flesh and grain splits which contained 
most of the fat. The official oven-drying method for moisture gives erroneous results, es- 
pecially if the fat content of the leather is high; the carbide method is both quicker and 
more accurate. Moisture changes during tanning can be followed by the carbide method 
because the small samples that are required cause little damage to the leather. The 
moisture content of a side (butt sample) at the end of the various steps during tanning were 
as follows: raw, 38.3%; 24 hours soak, 68.7%; liming, 75.4%; chrome tanning, 65.2%; 
splitting, 54.4%; dyeing and fatliquoring, 64.6%; drying 20 hrs. at 40°C., 13.2%; mull 
ing, 30.1%; setting out and drying, 15.3%; and finished leather, 17.6%. The carbide 
method is suitable for determining moisture in tan bark and tanning materials using a 
charge of 1 g. of finely ground bark. Results for moisture in barks by the carbide and 
xylene methods did not differ by more than 0.07, but were higher by the official oven-drying 
method by 0.02-0.2% for oak and mimosa barks and 1.0-2.5 for spruce bark; the latter 
contains resin which is partly volatile. Moisture in extracts of catechol tannins was lower 
by the drying than by the carbide method because of oxidation during oven-drying, but for 
pyrogallol tannins the oven results were higher. There was good agreement between results 
by the microcarbide method and by the xylene method for determination of moisture in fat 
liquors, cod and shark oils, and degras. The microcarbide equals the xylene method in 
accuracy and is more rapid, LD.C. 


The Effect of the Previous History of Sulfite Cellulose Liquors on Their Tanning 
Properties and on the Properties of Synthetic Replacement Tannins Made From 
Them, F. Stather, H. Herfeld and R. Reich. Ges. Abhandl. Deut. Lederinsts. Freiberg/Sa., 
No. 10, 5-15 (1954).—Liquors from 8 different sources were tested. Of these, 3 repre 
sented “hard”, 2 “medium”, and 3 “soft cooks”. One liquor of each type was fermented to 
lower the sugar content; the others were not. All were purified by treatment with NasCO, 
and concentrated to about 60% solids. The purification raised the ash content but apparently 
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lowered the analytically determined organic non-tannin content, so that the purity (about 


50) was unchanged. Apparently some organic non-tannin was changed into material 


absorbed by hide powder during the alkaline treatment and evaporation. 
lignosulfonates varied in methoxyl content from 4.0 to 7.2% (dry 


The purified 
basis). The 8 materials 
differed very little in ratio of tannin to soluble solids, tan value (46-48), combining value 
(29-30), or fraction precipitated by saturated NaCl (33-42%). None of them was a good 
tanning agent. Three series of syntans were prepared by condensing each of the 8 ligno 


sulfonates with (a) phenol + 2-naphthol, (6) phenol only, and (c) dihydroxydiphenyl 


sulfone. Tests of the products, including small-scale tanning tests. showed no differences 
within any one series attributable to differences in the original sulfite cellulose liquor, All 
were satisfactory tanning agents. The authors conclude that the method of cooking 
(hard, medium, or soft), and the removal of sugars by fermentation, have no effect on the 
tanning characteristics of lignosulfonates, alone or condensed with phenolic compounds, 


H.B.M. 


The Relationship Between the Phenolic Content of Lignin Sulfonates and 
Their Tanning Properties. H. B. Marshall and A. 


G. Newcombe. Pulp & Paper Mag 
Canada, 56, 101-5 (1955).—-In addition to work on 


condensation of ligninsulfonie acid 
with phenols, which was published in JALCA 50, 85 (1955), the authors describe experi 
ments in which ligninsulfonic acid was demethoxylated by chlorination. Commercial, fet 
mented, waste sulfite liquor was dialyzed, passed through a cationic exchanger to remove 
Ca, then through an anionic exchanger to remove low molecular weight acids, chlorinated in 
the dark at room temperature, and freed from HCl by ion exchange. The ratio of Cl to 
dry ligninsulfonic acid was 191:227. Half the Cl appeared to be bound to aromatic, and 
half to aliphatic, carbon atoms. Hydroxyl groups appeared to be formed by hydrolysis of 
ether linkages. Demethoxylation appeared to take place by successive formation of methyl 
alcohol and formic acid rather than methyl chloride. Some sulfonic groups were removed. 
Half the Cl was split off by treatment with NaOH. Tanning tests gave the following results: 


Tannage Weight Shrink Color Softness Smoothness 
Yield Temp., °¢ of Grain of Grain 


Dialyzed lignin a 
sulfonic acid 123 68.5 Medium Hard Fairly 
brown smooth 
Same, chlorinated 135 Medium Rather Smooth 


brown hard 
Same, chlorinated 


and hydrolyzed Dark Fairly Smooth 
brown soft 
Quebracho 7 Light Very Very 
reddish soft smooth 


brown 


While the chlorination definitely improved the tanning properties, this betterment was not 
considered sufficient to justify the high cost of such a process H.B.M 


The Reaction Between Elastase and Elastic Tissue. I. The Substrate. D. A. Hal! 
Biochem. J., 59, 459-65 (1955). I. Preparation and Properties of the Enzyme. D. A 
Hall and J. E. Gardiner. Ibid., 59, 465-70 (1955).—From experiments in which elastins 
from human and ox aorta and from ox tendon, variously treated, were digested with pancreatic 


elastase, the authors conclude that these tissues contain at least two main components which 
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are present in different amounts in aortic and tendon material, All methods of freeing so 
called elastin from associated proteins are either inadequate or so drastic as to bring about 
degradation of the elastin itself. The optimum pH for digestion by elastase is 8.7—9.2, but a 


second enzyme apparently is present, which acts on elastin that has been pretreated with 


alkali, and is most active at pH 7.8-8.1. Considerable HeSO, is liberated from elastin during 


digestion by elastase, more readily from aortic than from tendon elastin. H.B.M 


The Development of Water-Resistant Leathers by Deposition of Polymers 
Within the Interstices. Nicholas Cheronis. Shoe and Leather Reporter, serially, begin- 
ning with Vol. 279, No. 5 (1955).—This is a reprint of PB 111540, U.S. Department of 
Commerce, Office of Technical Services, which is a mimeographed pamphlet, 333+-xiv pp., 
price $8.75. The work described was done by the author on behalf of the Quartermaster 


Corps, U.S. Army. H.B.M. 


Infrared Drying in the Shoe and Leather Industry. H. Herfeld and R. Bellmann 
Ges, Abhandl. Deut. Lederinsts. Frieberag/Sa., No. 11, 79-98 (1955). 
were done on six different leathers: 
“Futterleder” 


Infrared drying tests 
box calf, calf suede, pig upper (all Cr-tanned), pig 
(fully Cr-tenned and lightly vegetable-retanned), “Juchtenleder” (very lightly 


Cr-tanned and heavily vegetable-retanned), and vegetable sole leather. Results on the sole 


leather were wholly unfavorable; the leather was badly damaged. The leathers contained 
10-60% water. Drying was done in the open with a bank of infrared lamps. The number of 


lamps per sq. meter, and the distance from the lamps to the leather were varied. Drying 
was done either on wood blocks or on frames, All the leathers were dried to 15-17% 
water. Control pieces were oven-dried at 50°C. (Cr leather) or 30° (vegetable leather). 
Data are reported for drying time, maximum surface temperature (non-uniform over the 
piece because of uneven irradiation), and differences between the experimental and con 
trol pieces with respect to tensile strength, elongation at break, and area, The drying time 
varied from 13 to 60 min. for calf and pig leathers (controls 120-200 min.), and from 25 


to 120 min. for Juchtenleder (controls 10-27 hrs.), depending on intensity of irradiation, 


initial water content, and leather thickness. Drying was faster on wood blocks than on 
frames. Irradiation from both sides reduced the drying time by half. No consistent difference 
was found between flesh-side and grain-side irradiation. Maximum temperatures varied 
from 95° (1) to 34% Surprisingly, these high temperatures produced no visible damage, 
even with the lightly chromed Juchtenleder, but the more intensely irradiated leathers did 
show losses in tensile strength (up to 15%), elongation at break (up to 12%), and area 
(4-5%), compared to the oven-dried controls. The authors specify the infrared drying con- 
ditions (for their particular setup) that they consider safe. Power costs are tabulated. The 
authors are skeptical about the economic practicability of infrared drying of wet leather 
(e.g., after coloring), but this does not apply to drying of finishes on leather or shoes, 
where the amount of water or solvent to be removed is much less, the exposure time short, 
and the advantages of rapid drying are more important. Tests in which various solvents 
were evaporated from calf leather by infrared showed some loss of strength due to overheat 
ing when attempts were made to expel the higher boiling solvents too rapidly. Pigmented 
nitrocellulose films, formed on mercury, lost up to 25% of their initial strengths when ir- 
radiated too long or too intensely. Films of egg albumin, nitrocellulose, and an unspecified 
“binder” applied to leather were examined microscopically for cracking when the leather 
was stretched, Excessive infrared irradiation markedly reduced the elasticity, most markedly 
for egg albumin and least for the “binder”. The authors advise strongly that protein and 
nitrocellulose finish films should not be exposed to infrared for more than 5 or at most 10 
min, after drying is complete. H.B.M. 
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A Comparative Physico-Microscopical Study of Rapid- and Slow-Tanned Sole 
Leather, S. K. Sarkar and S, K. Mitra. Tanner (India), 10, No. 9, 19-24 (1956).—Pit tan 
nage of buffalo hides in India requires from four to six months, while rapid (drum) tannage 
takes only 15 days. Pieces from opposite sides of the spine were tanned by either the slow or 
the rapid process, Each test included pieces from 4 hides, and the entire test was done in 
quadruplicate. Tannage was done with 


a blend of babul and myrobalans, followed by a 
blend of wattle and myrobalans. The rapid process was started in 10° Bk. liquors, gradually 
strengthened to 100° Bk. over 15 days, and the slow tannage was started in 5° Bk. 
liquors, strengthened to 70° Bk. in 1% months, the pieces being left in the 70° Bk. liquor 
for a further 24% months. Hot-pitting and bleaching were omitted, All pieces were finished 


together. Results showed that the slow-tanned leather was thicker, more solid, denser, harder, 


darker in color, and more susceptible to cracking than the rapid-tanned leather. The rapid 
tanned leather absorbed more water, and contained less water-soluble matter, In two of the 
four tests the slow-tanned leather had the better abrasion resistance; in the other two tests 
there was no difference. Microscopical examination showed, for the slow-tanned leather, 
a slightly lower weave angle, slightly greater compactness of weave, fuller fiber bundles, 
less splitting up of fiber bundles, less splitting and more uniform merging of fibers con 
necting grain and corium, and a thicker and more compact grain, The object of the test, 
as stated, was “to corroborate, if possible, the popular belief of the superiority of slow 
tanned sole leather over the rapid-tanned one”, H.B.M, 


Combination Chrome and Aluminum Tannage for Box and Willow Calf. C. Pal 
and B. M. Bas. J. Leather Technologists Assoc. (India), 3, 115-17 (1955) Fight small 
lots of calfskins, soaked, limed, delimed and pickled normally, were tanned with 33% basic 
Cr liquor and 67% Al chloride liquor in the following proportions: 


, 


% Cr.O 3.0 2. 2.0 
lo AleOs none 


Four lots were given the chrome liquor first, and four were given the aluminum liquor 


first; the results are said to be the same regardless of the order of addition. With decreasing 
proportion of Cr, the leather became tighter, smoother, flatter, lower in tear strength, and 
had a lower shrink temperature, all attributed to higher Al and lower Cr content, though 
no figures are given as to Cr and Al fixation H.B.M. 


Microscopical Data and Standard Specifications for V. T, Sole Leather Manu- 
facture in India from Buffalo Hides. Il, M. Banerjee and S. K. Sarkar. J. Leather 


Technologists Assoc. (India), 3, 117-27 (1955).—Numerous samples of pit-tanned and 
“bag-tanned” sole leather were assessed microscopically by the system proposed by Marriott 
and Merry (J. Intern. Soc. Leather Trades Chemists, 18, 562 [1934]). As expected, the 
bag-tanned leather, which usually is soft and spongy, generally had a poorer and much more 
variable fiber structure. This is blamed in part on the use of inferior raw stock, and on 


improper soaking and liming H.B.M. 


Structure of Collagen G. N. Ramachandran and G. Kartha. Nature, 174, 269-70 
(1954): 176, 593-5 (1955) and Chem. Abstr., 49, 1851d, 50, 2712b In the first of these 
two papers, the authors propose a structure for collagen, based on X-ray data, as follows: 
There is a unit cell containing 9 amino-acid residues, linked together to form cylindrical rods 
that are ordered in hexagonal array. The residues are arranged in the form of 3 helical 


chains, each of pitch 9.5 A, and containing 3 residues per turn with 3, symmetry. The 3 





330 LEATHER CHEMISTS ASSOCIATION 


helixes are arranged with the same symmetry about the c-axis, and are held together 
by H-bonds to form the cylindrical rods. Two of the 3 NH groups in each turn are linked. 
by H-bonds to an O of each of the other 2 chains. The third NH group points outward, 


and may be part of a proline ring. The NH- and CO- bonds are almost exactly perpendicular 
to the fiber axis. 


In the second paper, the above structure is modified in that the individual chains are 
considered to be coiled coils. In each chain coil, every third alpha-carbon is placed on the 
surface of a cylinder of radius 1 A, displaced, in unstretched collagen, by 8.58 A along 
the cylinder axis and rotated by 36° about the axis. Each single coil 


repeats itself every 
30 residues, the repeat distance being 85.8 A 


The three chains are symmetrically placed 
with respect to one another. Two chains are displaced along the fiber axis by either 

28.6 A with respect to the third chain and are related to the latter by a rotation of 
+ 108° about the axis of the cylinder and a translation of 2.86 A parallel to the axis. In the 
fiber structure, the major helix is wound in a direction opposite to each of the 


minor 
helixes. If a hexagonal array of the coiled coils is considered, and the rotation angle changed 


slightly from 36° so that the maximum number of hydroxyproline OH’s and carbonyl O's can 
be bonded, then the major chain has a repeat spacing of 618 A. The R-side chain amino acids 


would then have a periodic spacing of one-sixth of this major spacing. 


Infrared Spectrum and Structure of Collagen. G. N. Ramachandran. J. Chem. 
Phys., 23, 600-1 (1955); Chem. Abstr., 49, 10062d.—The dichroism of the infrared bands 
of collagen reported by Sutherland et al. (Chem. Abstr., 49, 58b) is in good agreement 


with what might be expected from the structure of collagen proposed by Ramachandran and 
Kartha (see preceding abstract). 


The Influence of Alkali Treatment of Sulfite Cellulose Extracts on Their 
Tanning Properties. F. Stather and G. Reich. Ges. Abhandl. Deut 


Lederinsts. Frie 
berg/Sa., No. 12, 56-68 (1955). 


A purified, fermented lignosulfonate liquor, 32°RBé., was 
treated with NaOH under various conditions. The products were treated with HCI equivalent 
to the NaOH employed, plus enough NaCl to produce saturation. The resulting precipitates, 
referred to as “lignophenols” (LP) were analyzed for SOs, methoxyl, and OH groups, and 
were tested for tanning characteristics. Treatment with NaOH was done by three general 
procedures: (a) in aqueous solution at 50, 75 and 100°C., (4) under pressure at 150, 180, 
and 200°C.; and (c) by fusion with NaOH and a little water at 150, 180 and 240°C. The 
only treatment that reduced the methoxyl content (by about 60%) was fusion at 240°C 
The SO, content decreased progressively with increasing severity of the alkaline treatment, 
but the LP from fusion at 240°C. still contained about 6% of the initial fast-bound SO,, 
which may be combined in a ring structure. The OH content was unaffected by treatments 
at and below 100°, increased in proportion to loss of SO. for treatments up to 180°, and 
increased more than proportionately to the SO, lost during fusion at 240°C., probably be 
cause of breakdown of ether linkages. The LP's obtained by treatment in aqueous solutions 
at normal pressures were water-soluble. Tanning properties improved with increasing per 
centage of NaOH on the weight of lignosulfonate to an optimum at 10-20%, with time 
of cooking to 5 hrs., and with temperature to 100°, The LP’s obtained by treatments under 
pressure in aqueous solution, and by fusion, all were insoluble in water; hence their tanning 
characteristics could not be determined directly. A suspension of the LP obtained by fusion 
at 240°C, was absorbed rapidly by hide powder, and gave a leather-like product. The 180 
fusion product was soluble in pyridine, acetic anhydride, phenol, methyl and ethyl alcohols, 
slightly soluble in aliphatic esters, and insoluble in acetone, ether, and aliphatic and 
aromatic hydrocarbons. This product showed strong tanning properties from pyridine solu 
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tion, followed by treatment with water. Recoveries of LP by the acid-salt precipitation were 
about 50% for treatments at normal pressure, and increased up to 80% as the alkaline 
treatment became more drastic H.B.M. 


The Preparation of Tanning Materials from Lignophenols, F. Stather and G. 
Reich, Ges Abhandl. Deut. Lederinsts. Frieberg/Sa., No. 12, 69-82 (1955). (See preced 


ing abstract.—Lignophenols (LP) prepared by fusion of lignosulfonate with 4 parts of 
NaOH at 180°C. and precipitation with HCl and NaCl, were subjected to a variety of 
solublizing treatments. The resulting products were again precipitated with acid and salt, 
and the tanning properties of the precipitates were measured. Sulfonation of LP with 
H.SO, or oleum yielded no useful products. Sulfitation with NaOH and NaSOs gave pro 
ducts that were slightly better tanning agents than the original lignosulfonate but less good 
than the soluble LP obtained by treatment of lignosulfonate with NaOH at 100°C. Sulfitation 
at 50° and 75°C. with bubbling air, as recommended by Mauthe, did not yield adequately 
soluble products of good tanning power, though the oxidation improved the products slightly. 
Treatment of LP with NaOH, Na,SO,, and HCHO (sulfomethylation) gave soluble products 
of excellent tanning power. Best results were obtained with 100 LP, 10 NaOH, 50 HCHO 
(formalin), 25 NaeSO,, and 100 H,O, cooked at 100°C, for 4 hrs. This product had a 
purity of 70 to 80, tan value about 60, combining value about 40, fraction precipitated by 
1/3-saturated NaC] about 37%, and contained about 10% SO. on the dry organic solids. 
Tannin recovery was 80%. Substitution of phenol, cresol, or 2-naphthol for 10 or 25% 
of the LP had little effect on the tanning properties of the product, but corresponding sub- 
stitutions of resorcinol, and especially catechol, gave products of improved solubility, 
permitting a reduction in the amount of NasSO, and an increase in the amount of HCHO 
used. The product obtained from a mixture of 80 LP with 20 catechol had outstanding 
tanning properties, probably owing to the increased number of phenolic OH groups in the 
molecule. Probably the LP and catechol first condense, and then are sulfited. Attempts to 
condense LP with the sulfonic acids of phenol, cresol, naphthalene, or 2-naphthol gave 
insoluble products. Mixtures of 100 LP with 100-300 parts of the original lignosulfonate, 
10 parts NaOH and 50 parts HCHO produced products with better tanning properties 
than the original lignosulfonate. Still better results were obtained for blends of the in- 
soluble LP with the soluble LP obtained by alkaline treatment of lignosulfonate at 
100°C. Only part of the lignosulfonate is believed to condense with the LP; mostly the 
lignosulfonate acts as a dispersing agent for the LP. The product of sulfomethylation 
of the LP-catechol blend had about the same properties whether the LP was obtained 
by fusion at 180°C., with varying proportions of NaOH, or by cooking with aqueous NaOH 
at 180°C. under pressure. A slight improvement in purity yield, and tanning properties was 
obtained by using (NH,.).SO, + H,SO, for salting out, in place of NaCl + HCl. Further 
slight betterment was achieved by adding 5% of a low-condensed phenol Novolak before 


salting out H.B.M 


The Influence of Chrome-Vegetable Combination Tannage on the Properties 
of Leather. H. Herfeld and F. Stather. Ges. Abhandl. Deut. Lederinst, Frieberg/Sa., No. 
10, 34-51 (1954).—In this study, carried out on pieces of steer hide and calfskin, the effect 
of varying the amounts of Cr and vegetable tannin was studied, Pieces of limed steer hide 
from the butt were split to the same thickness, delimed and pickled. Five series were 
tanned, with 0.0, 0.5, 1.0, 1.5 and 2.0% CreOs (in the form of chrome alum) respectively 
After thorough neutralization, the pieces from each series were divided into six parts, which 
were retanned with a 1:1 mixture of spruce bark and oakwood extracts to give 0, 10, 17.5, 
25, 32.5 and 40% tannin on the white weight, Retannage was started with 1°Bé. liquor, 


gradually strengthened to 10°, and the entire retannage took 10 davs. The concentrations of 





332 LEATHER CHEMISTS ASSOCIATION 


the retan liquors were the same in all cases—the ratio of liquor to skin increasing with the 


amount of tannin given. All the leathers were stuffed with 18% of a commercial grease 


mixture, set out, and dried. This procedure produced leathers of three types: Cr-tanned with 


0.5-2.0% CrO, (C), vegetabletanned with 10-40% tannin (V), and chrome-vegetable- 


tanned (CV) with the above quantities of CrO, and tannin in all possible combinations. 


The C leathers were much over-stuffed (25-27% fat), the V leathers all contained about 


14%, and the fat content of the CV leathers increased with their Cr contents, but was un 
affected by their tannin contents. For each amount of tannin given (except 10%) the 
amount of fixed tannin increased, and the amount of 
increasing Cr content of the CV leathers. The 


were, in general, lower than for the ¢ 


water-soluble matter decreased, with 
shrinkage temperatures for the CV leathers 


leathers tanned with the same amounts of CrsOs, but 


higher than for the corresponding V leathers. Tensile, stitch-tear, and tongue-tear strengths, 


and elongation at break all decreased with increasing fixation of CrsOs and tannin, the 


effects of the two tanning agents being additive. Figures for water absorption, and for air 
and water-vapor permeability are not meaningful for the C 
fat content. For the V leathers, 


leathers, because of excessive 
these figures declined with increasing tannin content, and 
for the CV leathers with both Cr and tannin content. To obtain best results, the two tanning 


agents should be balanced, i.c., the more chrome the less vegetable and vice versa. Further 


experiments were made with calfskin pieces, omitting the tests with very low and very high 


CrO, and tannin, and varying the two tanning agents in the opposite directions. One series 


was run by the reverse retan procedure (vegetable tannage, chrome retannage, VC). All 


the leathers were treated to contain 2.9-3.4% fat. In general, the results of physical tests 


corroborated the findings with the steer-hide pieces. The VC leathers contained less 


chrome, and also less tannin, than the corresponding CV leathers, although both sets received 


the same amounts of the tanning agents. This confirms the belief that pretannage with Cr 
increases the fixation of tannin, while pretannage with 
fixation of Cr. The softness and fullness of the CV 


table retannage. The VC leather 


tannin decreases the subsequent 
leathers increased with increasing vege 


were firmer, but also fuller, than the corresponding CV 


leathers. Strength, water uptake, and permeability to water vapor and air all declined with 


increasing degree of Cr and vegetable tannage, as did area change with relative humidity 


The reverse-retanned leathers possessed no advantages over the normally retanned leathers 


that were sufficient to justify the much longer process H.B.M. 


Some Factors Affecting the Fixation of Crotonaldehyde and Aerolein by 
Collagen: A Colorimetric Method for the Quantitative Determination of the 
(Unsaturated) Aldehydes in Collagen, S. M. Bose, J. Thomas Joseph, and B. M. Bas. 
Bull, Central Leather Research Inst., Madras, 2, 163-73 (1956) The method of Wearn 
et al, (Anal. Chem., 20, 922 [1948]) was used to 


fixed by purified collagen powder. Reagent; Dissolve 1 g. m-phenylenediamine in 15 ml 


determine crotonaldehyde and acrolein 


water and | g. oxalic acid in 20 ml. absolute alcohol, mix, add 2.5 g. fuller’s earth, make to 


100 ml., and filter, The reagent is stable for only 24 hrs. Procedure: Decompose a 2-g 


sample of collagen tanned with crotonaldehyde or acrolein by heating under reflux on a 


boiling water bath with 25 ml. water and | g. HCl (3N) for 30 min. after solution is com 
ml. aliquot will give 0.001-0.01% 


colorimeter. (These are the limits within which 
Beer's law is followed.) To a 5 ml, aliquot add 5 mil. of the 


plete. Cool and dilute to a volume such that a 5 


aldehyde in the solution to be read on the 


reagent, and heat for 30 min. in 
a glass stoppered flask, at 65°C. for crotonaldehyde, 55°C. for 


acrolein. Cool for 1 min. 


in ice water and read the color with a photoelectric colorimeter (420 my filter). Subtract 


blanks run on the aldehyde solution and the reagent. Obtain the aldehyde content from 


standard curves. The protein decomposition products do not interfere. Recoveries of the 


aldehydes from aldehyde-treated collagen, spent liquor, and wash water aggregated 98 
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100% of the amount of aldehyde taken. This method was used to determine the amounts 
of these two aldehydes that were fixed by purified collagen powder under a variety of 
conditions, The standard condition was: 2 g. collagen treated with 100 ml. of 1.5% aldehyde, 
at pH 7.5 (citrate-phosphate buffer), for 48 hrs., at 33°C. Under these conditions, about 
0.3. mmols. acrolein, and about 0.22 mmols. crotonaldehyde was fixed 
Fixation increased (a) with pH value, with 


(acrolein) and 6-8 (crotonaldehyde); (b) 


per g. collagen. 
a plateau of constant fixation at pH 7-8 
with concentration to constant values at and 
above 3% (crotonaldehyde) or 6% (acrolein); and (c) with temperature, almost linearly 
from 5 to 45°C. and more markedly at 55°C. Most of the fixation occurred during the first 
4 hrs., with appreciable further fixation up to 48 hrs., and very little thereafter. The effects 
of these variables are very similar to those found in tanning with HCHO, but under like 
conditions the fixation of acrolein is less than that of HCHO, and the fixation of croton- 
aldehyde is still lower. This is explained by the effect of the double bond in suppressing 
electron shift from the carbonyl O to the carbonyl C, thus making the carbonyl C a poorer 
accepter for an electron pair in the case of these unsaturated aldehydes. H.B.M. 


Color Measurement. Report of the Color Committee of the Society of Leather 
Trades’ Chemists. J. S. Mudd. J. Soc. Leather Trades’ Chemists, 40, 41 (1956).—The 
paper is a report on suitable instruments and methods for measuring surface color of leather 
and leather finishes and on the tolerances to be used for maintaining color standards, Of 
the several colorimeters examined, unanimous approval was given the Hilger Photoelectric 
Surface Colorimeter type J20. The galvanometer readings obtained with this instrument are 
convertible into the conventional x, y, and z terms of the C.I.E. system. The procedure for 
measuring pigment finishes is to spray the diluted finish on a white card and then, when 
dry, spray with a clear top finish to give full even gloss. A top finish is recommended con 
sisting of a 5% solution of lactic casein in water adjusted to pH 7.4 with ammonia, A method 
is given for determining a color tolerance or T figure, based on liminal differences under 
normal lighting and viewing conditions as distinct from the refined conditions encountered 
in making photometric observations for purposes of fundamental research. The method is 
reported applicable to control of production leathers and finishes. J.M.C. 


Vegetable-Tanned Leather Analysis. Committee for the Chemical Analysis of Vege 
table Tanned Leathers of the S.L.T.C. J. Soc. Leather Trades’ Chemists, 40, 58 (1956). 
The recommendations of the Committee for the Society's official method include: sampling; 
preparation of sample for analysis; determination of oils and fats, nitrogen and hide sub 
stance, volatile matter, total ash, sulfated total ash, sulfated ash of water-soluble material, 


insoluble ash, glucose, magnesium sulfate; and calculation of degree of tannage. 


JMC, 


A Rapid Method of Estimating “Leather Substance.” G. J. Cutbush. J. Soc. 


Leather Trades’ Chemists, 40, 67 (1956).—“Leather substance” is the difference from 


100 of the sum of the moisture, oil and grease, water solubles, and ash of insolubles. It is 
used in commercial transactions between traders of crust E. India vegetabletanned leathers. 
To improve the speed and ease of the “leather substance” estimation, a rapid method of 
moisture analysis is required. This is accomplished by pulling a large volume of dried, 
heated air through diced leather contained in a glass tube, Leather, degreased and extracted 
to remove water solubles, could be taken substantially to dryness in 15 


min. using air at 
100°C. Rapidly refluxing chloroform is suggested for oil and 


grease removal. Time for 
removal of water solubles was diminished by soaking diced leather with water at 45°C. in a 


vacuum flask, and reducing the air pressure to the point where boiling occurred. The 
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liquor in the interfibrillar spaces is blown out of the leather by the water vapor generated. 
By alternately reducing the pressure and returning it to atmospheric pressure, the time for 
removal of water solubles is greatly reduced. By ashing the degreased, water-extracted 
determined with a 40-min. ash period. The total time re- 
quired for estimate of “leather substance” is said to be less than 2% hrs. J.M.C. 


sample, insoluble ash could be 


Further Investigations on the Improvement of the Stability to Sweat of Insoles. 
W. Grassmann and P. Stadler. Das Leder, 7, 8 (1956); see JALCA, 49, 528.—When tested 
by the method described in the previous paper, leathers tanned with Basyntan extra J had 


good resistance to alkaline sweat. Basyntan extra M and Irgatan AGI gave little resistance, 


and Basyntan extra N, Basyntan extra L, Basyntan extra OB, Tanicor extra HU and 
Tanicor extra HNA gave poor resistance. These materials, however, were the sole tanning 
agents and they are not used alone in practice. After retannage with Gerbstoff 34291 the 
leathers were practically sweat resistant (Basyntan extra M and Irgatan AGI leathers were 
not retanned). The synthetic exchange tannins SV72, SV180, GM112, and Hansa D, which 
are based on lignin sulfo acids, produced leathers, when used alone, that lost much of their 
tannin in alkaline sweat solution, shrank greatly, and dried hard and horny. The Hansa D 
leather swelled considerably in the sweat solution. All leathers showed considerable im- 
provement in shrink behavior after retannage with the cationic tannin 34291. Gerbstoff 
CVS14, in which the lignin tannin is already coupled with chrome, showed improved re- 
sistance to sweat. Vegetable leather that had been retanned with a melamine resin tannin 
(Cassatan ML) or a dicyandiamide-based tannin (Retingan R4B) shrank very little after 
treatment with alkaline sweat solution and remained supple. Retannage with 5% (based on 
wrung weight and dry matter in the tannin) of Tannin 34291 had a good effect, but a 


greater amount, up to 10%, was better. More than 10% did not further improve shrink 


resistance noticeably. The retannage must completely penetrate the leather and not be 
retained on the outer layers alone, and must be done in a relatively concentrated solution. 
The above results were obtained with a 100% float; with 900% float poor results were 
obtained, even with 10% of tannin. Vegetable leather must be thoroughly washed before 
retannage with cationic materials, otherwise anionic tannin will leach out and precipitate 
the cationic retanning product. Filling the leather with vegetable tannin after the retannage 
is not advisable because the vegetable tannin is fixed in the outer layers and can cause cracky 
grain, Retannage to improve sweat resistance is technically meaningful only if other leather 
properties are at least not made worse, Physical tests were therefore made on vegetable- 
tanned and Lignin SV72 leathers before and after retannage with 34291, Baykanol S52, Bay- 
kanol SR52 and Gerbstoff R52. There was no significant change after retanning, in strength, 
stretch at break, or stitch tear. Water absorption was decreased, but water permeability was 
not changed, Air permeability was sometimes greater, sometimes less after retannage. It was 
high for vegetable leather after 24 hours in water because nontannin and loosely bound 
tannin were leached out, but was greatly reduced by retannage because of fixation of the 
vegetable tannin by the cationic retanning material. Organic soluble matter was greatly de- 
creased by retannage with cationic tannins. Resistance to leaching with an alkaline solution 
was tested by washing with a solution containing 2.5 ml. of 25% ammonia and 1 ml. 
of glacial acetic acid per liter (pH 9.2). As would be expected, this solution leached out 
much more material than did water. The amount leached out was greatly reduced by re 
tannage, Split leather was improved with respect to area stability, by retanning with 
cationic tanning materials, Tests were also made on fiber insoles, most of which were 
made of ground leather scrap bound together with latex or other binding material. Their 
behavior was quite different depending on whether the leather scrap had been tanned with 
vegetable tannin or chrome, Some of these materials shrank little, but swelled in the 
alkaline sweat solution. Their behavior was similar to that of insole leather, except that 
none of them became hard. LD.C. 
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The Effect of Wetting and Emulsifying Agents and Fat Liquor Products on the 
Water Absorption of Leather. H. Herfeld, G. Weigand and K. Schmidt. Ges. Abhandl. 


Deut, Lederinsts. Freiberg/Sa., No. 11, 35-59 (1955).—The effect of wetting agents on 


water uptake of leather was studied with vegetable-tanned and Cr-tanned calfskin. Wetting 
agents were added at the following operations: (1) in soaking, 0.0, 0.25, 0.75 or 15% 


Pekorol LM; (2) in liming, same as in (1); (3) in vegetable tanning, 0.0, 0.1, 0.25 or 


0.5% Smenol V (not added in Cr tanning); (4) In fat-liquoring, 0.0, 0.2, 0.4 or 0.8% 
Smenol WO conc. paste; (5) at all the above stages successively, using the minimum, 
intermediate, or maximum percentages of the above agents at each stage. Determinations of 
wetting time and water uptake in 2 and 24 hrs. were made after drying. The use of the 
minimum amounts of the wetting agents at any one stage had a negligible effect on wetting 
time or water uptake, but use of more than the minimum amount at one stage, or of the 
minimum amounts at all stages, increased the wettability very distinctly. The effect was 
more marked for Cr leather than for the inherently wettable vegetable leather. The only 
effect noted on the composition of the leather was an increase in the ratio of “bound” to 
total fat for leathers fat-liquored in the presence of the wetting agent. 


Eight commercial anionic fat liquors were analyzed for emulsifier and emulsified oil by the 
Panzer-Niebuhr method (see JALCA 48, 328 [1953]), but extracting the petroleum ether 
layer three times with 50% alcohol. The method was found applicable to cationic as well as 
anionic fat liquors. The extracted emulsifier was analyzed for organically combined SO,, 
and the Drop Numbers of 0.2% solutions of the emulsifiers were determined. The emulsifier 
varied from 7 to 88% of the total oil, combined SO, in the emulsifier varied from 5.5 to 
144%, and the Drop Numbers from 65 to 82 (water==40). Pieces of neutralized Cr leather 
were fat-liquored with each of the 8 products, and tested after drying for wetting time, 
water uptake, and water transmission coefficient. The two leathers fat-liquored with pro 
ducts that were very high in emulsifier and in combined SO, were much more wettable 
than the other six, which differed little among themselves. Further tests using blends of 
sperm oil with varying amounts of different emulsifiers showed that the kind of emulsifier 
used had more effect on the wettability of the leather than the amount of emulsifier, and 
that the kind of raw oil that is emulsified also plays a role. For sulfated oils, the wettability 
increased with the per cent of SO, in the emulsifier, Six cationic fat liquors contained from 
8 to 51% emulsifier. Drop Numbers of 0.15% solutions of these emulsifiers varied from 
19 to 77. Application of these cationic fat liquors to Cr leather resulted in low and erratic 
oil takeup, and high and erratic wettability. Application after an anionic fat liquor resulted 
in good oil takeup, and improved resistance to wetting (though still inferior to results ob 
tained with anionic fat liquor alone). Application following treatment with a syntan 
improved the oil takeup but not the resistance to wetting. When cationic and anionic 
fat liquors were applied to vegetable leather, the former gave much better oil takeup and 
much greater resistance to wetting than the latter. Since the effect of a fat liquor on the 
behavior of leather toward water cannot be predicted with certainty from analysis, the 
authors propose the determination of “Water Absorption Number” of fat liquors by the 
following method: A 30-g. charge of air-dry calfskin squares (limed, unhaired, bated, and 
dehydrated with acetone) is soaked back, Cr-tanned by a fixed procedure, neutralized, and 
fat-liquored with a quantity of the fat liquor under study equivalent to 3 g. total oil (about 
2.6% oil on the drained, Cr-tanned weight). The pieces are dried first at 40° and then at 
60°C., conditioned at 25°C. and 65% relative humidity, shaken with water, and the gain 
in weight measured after 0.5 and 3 hrs. The same measurements are made on a leather 
processed in the same way but not fat-liquored. Water Absorption Number of the fat 
liquor is 100 times the ratio of the water uptake of the fat-liquored to the non-fat-liquored 
leathers. Variations in the amount of oil given (60-140% of the standard quantity) had 
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very little influence on the results. Water Absorption Numbers for 0.5 and 3 hrs. were in 
the same order for the different fat liquors. All but one of the cationic fat liquors gave 
Water Absorption Numbers higher than 100, and all but two of the anionic fat liquors (very 
highly sulfated) gave values below 100. Egg yolk gave a value identical with that of the 
non-fat-liquored leather (100). A similar determination can be made on squares tanned 
five days with spruce extract. For such leathers, the water Absorption Numbers of anionic 
fat liquors all were over 100, all cationic fat liquors below 100, and egg yolk gave the 
lowest value of all. Even within one type the fat liquors that gave the lowest values for Cr 
leather gave the highest values for vegetable, and vice versa. Additions of HCOOH during 
fat-liquoring improved the oil takeup from anionic fat liquors, and lowered the Water 


Absorption Numbers slightly. Acidification had just the contrary effects with cationic fat 


liquors. Analyses of the leathers showed much less “bound” fat in Cr leathers fat-liquored 
1 y 1 


with cationic than with anionic fat liquors, and the reverse for vegetable leathers. 


H.B.M. 
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Exactly the feel you want, along with the soft- 
ness and other qualities needed—yours every 
time with the balanced performance of 
Nopcolene fatliquors. For Nopcolenes do two 
jobs at once—give you excellent surface lubri- 
cation...plus excellent penetration. And you 
control them more accurately than ever be- 
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suede, the lubricated feel of a fancy glove, 
or the roundness of side leather... there is a 
Nopcolene to give you leather exactly “as you 
like it”. 

Write today for your FREE copy of the 
Nopcolene booklet containing latest data and 
tannery-tested formulas. Nopco Chemical 
Company, Harrison, New Jersey. 


PLANTS: Harrison, N. J. « Cedartown, Ga. + Richmond, Calif. « London, Canada 





BIOBATE 


> Biobate is a highly standardized bating 
compound of extreme stability. 


> Biobate provides controlled, effective enzyme action 
during bating for all types of leather. 


® Biobate is adaptable to all bating conditions 
and procedures. 


SEBACOL | STEROZOL 


eee for dependable unhairing eee reliable germicide 


Sebacol produces clean, Sterozol inhibits bacterial 
uniform quality leather under action and mold growth on raw 
varied beamhouse practices. stock and leather in process. 


WALLERSTEIN COMPANY, INC. + 180 MADISON AVENUE, NEW YORK 16,N. Y. 
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BORNEO CUTC H EXTRACT 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE WEW YORK 36, Wt. Y. 


TANNERY OILS 
(Mardol AND FAT LIQUORS 
Lame! FOR ALL TYPES OF LEATHER 


MARDEN-WILD CORPORATION 


500 COLUMBIA STREET, SOMERVILLE, MASS. 
MARDEN-WILD OF CANADA LTD., HALIFAX, N. S. 


FASTER 
LEATHER PROCESSING... 


...And tougher, more durable leather! Tanners and fin- 
ishers find they get both when they use Sun’s Leather- 
Processing Oils. For these oils mix easily and their action 
is fast stepping up production, cutting out delays. Leather 
is better, too, uniform in quality, temper and tensile strength. 
For more information, call your nearest Sun Office . . 
or write SUN Or, Company, Philadelphia 3, Pa. In Canada: 
Sun Oil Company Ltd., Toronto and Montreal. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILA. 3, PA. + SUN OIL COMPANY LTD., TORONTO & MONTREAL 








Warner =) 48 ee 


Si 


Accurate laboratory control assures you of 


consistently better milk of lime. 


You can depend on Warner Bell-Mine Lime for 
uniformity in purity, analysis and physical 


properties. 


WARNER COMPANY 
Bellefonte Division, Bellefonte, Pa 


atte el be} atr Pittsburgh 


THE OHIO LEATHER 
ET 


KAFFORITE - KOZY - JILL JETTA 
EMBOSSED CALF - WHITE WASHETTE 


TANNERY & GENERAL OFFICES: GIRARD, OHIO 


BOSTON * NEW YORK ST. LOUIS CHICAGO 


Se <a 


EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 
549 W. Washington Blvd. Chicago, Ill. - Tannery at Racine, Wisconsin 


Boston, Mess., D ey Leather Co 29 W. Jbth St., New York City, Eugene Williams 
' 3 | os Angeles 15, Calif., David V. Whiting ¢ 
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MORITE BRAND 
| Sulphonated and Compounded , 
EST. 1908 EST. 1908 


OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 


for Splits and Suede 


(also in paste form) 


PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 


Dry Colors + + Finishes 


CHa OD TY. 


petyog Oe ee +f ke as 4. fy ; Bi gree ue re 
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MANUFACTURERS eee 2 MULE TEAM” PACKAGE PRODUCTS 





REILLY- 
WHITEMAN- 
WALTON CO. 


ESTABLISHED 1883 

Exclusively a Tannery Paper 
Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 


Technical articles and newsworthy 
features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 
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INSIDE TRACK TO BUSINESS! 


NE TT ee oe 


Why run around “Robin Hood’s barn” when there’s a quick 
direct route to customers? 


The direct route to tanneries is by way of the TANNERY 
BUYER, a special monthly section of Shoe and Leather 
Reporter, made especially for and read by important execu- 
tives, superintendents, chemists, and buyers. 


Make your advertising dollars count. Use Shoe and Leather 


Reporter’s TANNERY BUYER. 
SHOE AND LEATHER REPORTER 


Executive Offices: 207 ESSEX STREET, BOSTON 11, MASS. 
Offices in * CHICAGO - CINCINNATI - WASHINGTON 
NEW YORK * MILWAUKEE * ST. LOUIS a LONDON, ENG 


Salem Oil & Grease Co. 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 


SALEM, MASSACHUSETTS 








service 
| ARTHUR C. TRASK CO. 
TELEPHONE 4103 So. LaSalle St., Chicago 9 
BOvlevord 8-2030 CABLE: Actrask TELETYPE: CG1478 


STANDARD HIDE POWDE 


A material made to specifications and used internationally 
for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY - PENNSYLVANIA 


KEPECO FINNALINE KEPOLAC 
EMULLO- KEEPA-SHINE FONDO 
UNI-LAK 


(Reg. U. S. Pat. Office) 


MILWAUKEE 1, WISCONSIN 


Garden State Tanning Inc. 


Pine Grove, Pa. by the Investigation of Matter”. 


“The Extension of Knowledge is 


This space dedicated to 


Manufacturers of 


Upholstery Leather Tanners’ _— — Laboratory 


New York Office 330 Fifth Avenue 





UNION TANNERS SUGAR LIQUID, CHIPPED, BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
UNION TANNERS SUGAR LIQUID, CHIPPED, BILLETS 


UNION STARCH & REFINING CO. 


Established 1903 
General Offices. COLUMBUS, INDIANA 
NON-FOAMING UNIFORM CLEAR NON-FOAMING 
UNION TANNERS SUGAR LIQUID, CHIPPED, BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 


BLACK BRIGHT FINISH No. 5200 


TIGHT TO WET RUBBING — YET NOT 
A LACQUER. 


FULL, DEEP BLACK COVERAGE. ALSO 
EXCELLENT FOR CUT EDGES. 


BRIGHT LUSTER WITH VERY NICE FEEL. 


(SAMPLE ON REQUEST.) 


Established 1900 
i Manufacturers 
Apex Chemical Co., Inc. | of © complete line 
of specialties for 


200 S. First St., Elizabethport |, N. J. the tanning trade 
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"LEATHER and 
"TANNING 
MATERIALS 


CONSULTING « TESTING « RESEARCH « DEVELOPMENT 
for the 
TANNING AND ALLIED INDUSTRIES 


Specialists: Sampling and Testing of Tanning Materials 


UNITED STATES TESTING COMPANY 


INCORPORATED 
1950 Park Avenue, Hoboken, N. J. 


J, i 


for all types of — 
biel. 


NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone: Humboldt 5-3470 
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SOLE LEATHER FINISHES 
TANNERS SUGAR 
TANNERS LIME 

CHEMICALS 


L. H. LINCOLN & SON, INC. 
COUDERSPORT, PENNA. 





CONSULTING SERVICE 


Technical consultation is available for improving your leather, 
reducing your costs and developing new leathers and finishes. 


More than 40 years practical application of Scientific Research 
to Leather manufacturing. 


ADOLF SCHUBERT, 549 W. Washington Blvd., CHICAGO, ILL. 


THE TANNERS’ COUNCIL Solvent T 
RESEARCH LABORATORY wre. 
University of Cincinnati born of Science is 
a chemical Process 
ma Industry — Be Prepared 
We serve the Tanning and Leather Industry Fred O'Flaherty 


through a broad program of Research. 


THE 
TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 
is 


THE DEPARTMENT OF BASIC SCIENCE 


THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY, Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 





For THE BEST FOR 


VEGETABLE CHROME 
TANNED CHROME RETAN 


<n, 
SOLE LEATHER ARES SOLE LEATHER 
ST 


COMPOUNDS 
TANNERS’ SUGAR LACTIC ACID 
BUFFALO EXTRACT & SUPPLY CO. -:- BUFFALO, N. Y. 


RESEARCH 
PAYS DIVIDENDS 
when Properly Applied. Support it and it 

will Support the Industry 


Research is the seeds 
of Tomorrow's Profits 


THE TANNER’S COUNCIL 
RESEARCH LABORATORY Fred O'Flaherty 
University of Cincinnati 


sour vexroen | BONA ALLEN, (Ne 


SIDE LEATHER Buford, Georgia 


. TANNERS SINCE 1873 


Tanners Cut Sole Division . 


Finest English Rein 
and Strap Leather 


CUT SOLES Latigotan Harness Leather 


Manufacturers of genuine English 
type and full rigged hand tooled 
roping saddles. 


BOSTON, MASS. 
ST. LOUIS, MO. CHICAGO, ILL. 
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MYRTAN 


A TANNING EXTRACT 


made from the wood of an Australian 
species of the Eucalyptus family. 
It contains both catechol and pyrogal- 


lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 


Ordinary Clarified 
TANNIN ee ee 64.34 
NON-TANNIN se ig oe 17.14 
INSOLUBLES . i eae 1.70 0.72 


WATER PP gg hy = st ae 17.80 


As a retanning agent for chrome tanned leather, Myrtan 
possesses mony odvontages, such as smooth and strong 
grain, good color and break, as well as a round feel 


Blended into sole leather tannages, it has given better 
yields and improved color 


TANEXCO, INC. 


549 WEST WASHINGTON 8BLVD., CHICAGO 6, ILLINOIS 


SOLE DISTRIBUTORS OF THE TRADE 


U.S.A 





Mutual’s name for their basic chromic sulfate used in one-bath chrome 


tanning. Available in two grades with approximate analyses as shown 
below. 


Koreon M Koreon X 
Cr,O; 24% 25% 
Basicity (Schorlemmer) 33% 52% 


Koreon is packed in multi-wall paper bags containing 75 pounds, and in fibre drums 
containing about 325 pounds. 


SODIUM BICHROMATE POTASSIUM BICHROMATE 


ALLIED CHEMICAL & DYE CORPORATION —————— 
@° PARK AVENUE + NEW YORK 16, WN. Y. el 


@ MUTUAL CHEMICAL DIVISION 





DERMABATE 
COMPOUNDS 
LIQUID EXTRACTS 


BARRENTANS 
HEMLOCK 
OAK 
MANGROVE 
WATTLE 
STAINLESS SUMAC 
ORDINARY SUMAC 
QUEBRACHO 
SPECIAL DIPPING AND BLENDED 


VEGETABLE EXTRACTS 
RAPID TAN “G” 


AMERICAN 
EXTRACT CO. 


Manufacturers of the Largest 
Variety of Vegetable Tanning Extracts 
Established 1887 
PORT ALLEGANY, PA. 


CANADIAN REPRESENTATIVES: 
MeArthur Chemical Co., Lad., 20 St. Paul St., West, Montreal: 73 King St., West Toronto 
ENGLISH REPRESENTATIVES: 
Rey Wilson, Dickson, Lid., 7-8 Railway Approach, London, 8. E. 1 
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